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(54) POLYMERIZABLE RESIN AND INSULATOR MADE THEREFROM 

(57)Abstract: R «. 

PROBLEM TO BE SOLVED: To obtain a resin which can ^ i_ _ , 'I 

form a thin film having low permittivity, excellent heat vH ? -c-x-»i 

resistance and solvent resistance, low water absorptivity, -t--.,=c *-6-c. f*^ n 

excellent electrical insulation properties, adhesion, etc. by 

selecting a polymerizable resin having a specified number- r' 

average molecular weight and being a copolymer comprising m 
an alkenyl-ether-group-containing monomer and a monomer 
selected from specified groups in a specified weight ratio. 

SOLUTION: There is selected a polymerizable resin having a I I 5V 

number-average molecular weight of 2,000-1,000,000 and v-c=c-M* 
comprising a monomer of formula I and at least monomer 

selected from monomers of formulas II— VI in a weight ratio of v 
(the monomer of formula I)/the total of monomers of c.M,»c. 
formulas II to VI) in a weight ratio of 5/95 to 95/5. In the 
formula, R1 is H or CH3; X is -COO-R2- or -0-R2-; R2 is an 
(OH or halogen-substituted) 1-6C alkylene; ZO is a 2-5C 
alkenyl ether; (n) is 1-10; (m) is 0-6; R3 is H or F; R4 is R3 or 
CI; R5 is R3 or CF3; E is -COO-R6 or -0-R6; R6 is an (OH- 
or halogen-substituted) 3-1 5C cycloalkyl or a cycloalkenyl; A 
is an alkyl, OH or a halogen; and (k) is 0-5. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]By copolymer of a monomer (1) expressed with a following general formula (1) r and a 
monomer more than a kind chosen from a group which consists of general formula (2) monomer 
[ which is expressed with - (6) ] (2) - (6). A monomer (1) Polymerization nature resin, wherein / [sum 
total of a monomer (2) - a monomer (6)] is 5 / 95 - 95/5 in a weight ratio and these number average 
molecular weights are 2000-1 million. 
R l 

I 

CH, = C-X-OZ (1) 

R 1 is a hydrogen atom or a methyl group among [type. X is -COO-R 2 - or -O-R 2 - and R 2 is an 
alkylene group of the carbon numbers 1-6 which may be replaced with a hydroxyl group or a halogen 
atom. ZO is an alkenyl ether group of the carbon numbers 2-5. ] 
CF 2 =CF-0-C n F 2n+1 (2) 

n expresses an integer of 1-10 among [type. ] 
R l 

I 

CH a = C-COO-C.H 2B -C 0 F,. +1 (3) 

R 1 is a hydrogen atom or a methyl group among [type, m expresses an integer of 0-6 and n 
expresses an integer of 1-10. ] 
R 3 R 4 

I I 

F-C = C-R 5 (4) 

R 3 is a hydrogen atom or a fluorine atom among [type. R 4 is a hydrogen atom, a chlorine atom, or a 

fluorine atom. R 5 is a hydrogen atom, a fluorine atom, or a trifluoromethyl group. ] 
R 1 

I 

CH,=C-E (5) 

R 1 is a hydrogen atom or a methyl group among [type. E is -COO-R 6 or -O-R 6 and R 6 expresses an 
annular alkyl group or an annular alkenyl group of the carbon numbers 3-15 which may be replaced in 
part with a hydroxyl group or a halogen atom. ] 
[Formula 1] 

I 




(6) 
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As for R 1 , alkyl group, hydroxyl group, or halogen atom;k of hydrogen atom or methyl group;A is the 
number of 0-5 among [type. ] 

[Claim 2]A methyl group in cyclic olefin system resin (AO) and said cyclic olefin system resin (AO), At 
least one hydrogen atom in a methylene group and a methine group is replaced by an organic group 
expressed with a following general formula (7), The number average molecular weight Resin (A1) of 
2000-1 million, polyphenylene system resin (BO), At least one hydrogen atom in a methyl group in 
polyphenylene system resin (BO), a methylene group, and a methine group is replaced by an organic 
group expressed with a following general formula (7), The number average molecular weight Resin 
(B1) of 2000-1 million, polyolefin system resin (CO), And at least one hydrogen atom in a methyl 
group in said polyolefin system resin (CO), a methylene group, and a methine group is replaced by an 
organic group expressed with a following general formula (7), one sort of ****** chosen from a group 
which the number average molecular weight becomes from resin (C1) of 2000-1 million — 2 or more 
sorts of resin mixture [ — however, Polymerization nature resin consisting of] except one sort of 
resin or two or more sorts of resin mixtures which are chosen from a group which consists of cyclic 
olefin system resin (AO), polyphenylene system resin (B0), and polyolefin system resin (CO). 
[Formula 2] 



■f cH H — h H 



(7) 

x— Z 

R 1 is a hydrogen atom or a methyl group among [type. X is -COO-R 2 - or -O-R 2 - and R 2 is an 
alkylene group of the carbon numbers 1-6 which may be replaced with the hydroxyl group or the 
halogen atom. ZO is an alkenyl ether group of the carbon numbers 2-5. p is one or more integers. ] 
[Claim 3]This cyclic olefin system resin (A Q ) The 6-methyl-1,4:5,8-dimethano- 1, 4, 4a, 5, 6, 7, and 8, 

8a-octahydronaphthalene, The polymerization nature resin according to claim 2 which is cyclic olefin 
system resin which it comes to derive from one or more sorts of cyclic olefin system monomers or 
these monomers, and copolymeric monomers which are chosen from a group which consists of a 
dicyclopentadiene and 5-ethylidene-2-norbornene. 

[Claim 4]The polymerization nature resin according to claim 2 in which this polyphenylene ether 
system resin (B Q ) is resin expressed with a following general formula (8). 

[Formula 3] 



Q— hJ H) (8) 



q is an integer of 1-6 among [type, and J is a polyphenylene ether chain which comprises 
substantially a unit expressed with a following general formula (9). a time of Q expressing a hydrogen 
atom, when q is 1 , and q being 2-6 — Q — the ortho position and the para position of a hydroxy 
group — a polymerization — residue excluding hydrogen from a phenolic hydroxyl group of a 
compound which has a hydroxyphenyl group which has an inertness substituent in [ q ] one molecule 
is expressed. ] 
[Formula 4] 




(9) 



(Here, R 7 , R 8 , R 9 , and R 10 express a hydrogen atom, a low-grade alkyl group, an aryl group, a halo 
alkyl group, or a halogen atom independently respectively.) r expresses one or more integers. 
[Claim 5]The polymerization nature resin according to claim 2 which is polyolefin system resin which 
it comes to derive from one or more sorts of monomers as which this olefin system resin (C Q ) is 

chosen from a group which consists of styrene, ethylene, propylene, butadiene, and acrylonitrile. 
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[Claim 6]clairns 1-5 which are one or more sorts of bases chosen from a group which an alkenyl 
ether group becomes from a propenyl ether group, a vinyl ether group, and allyl ether groups — 
either — polymerization nature resin of a statement. 

[Claim 7]By copolymer of a monomer (1) expressed with a following general formula (1), and a 
monomer more than a kind chosen from general formula (2) monomer [ which is expressed with - 
(6) ] (2) - (6). A manufacturing method of polymerization nature resin, wherein monomer (1)/[sum 
total of a monomer (2) - a monomer (6)] uses 5 / 95 - 95/5 by a weight ratio in a manufacturing 
method of polymerization nature resin (I) whose number average molecular weights are 2000-1 
million. 

R 1 
I 

CH 2 = C-X-OZ (1) 

R 1 is a hydrogen atom or a methyl group among [type. X is -COO-R 2 - or -O-R 2 - and R 2 is an 
alkylene group of the carbon numbers 1-6 which may be replaced with a hydroxyl group or a halogen 
atom. ZO is an alkenyl ether group of the carbon numbers 2-5. ] 
CF 2 =CF-0-C n F 2n+1 (2) 

n expresses an integer of 1-10 among [type. ] 
R l 

I 

CH 2 = C-COO-C B H,.-C B F lD *i (3) 

R 1 is a hydrogen atom or a methyl group among [type, m expresses an integer of 0-6 and n 
expresses an integer of 1-10. ] 
R 3 R 4 

I I 

F~C=C-R 5 (4) 

R 3 is a hydrogen atom or a fluorine atom among [type. R 4 is a hydrogen atom, a chlorine atom, or a 

fluorine atom. R 5 is a hydrogen atom, a fluorine atom, or a trifluoromethyl group. ] 
R 1 
I 

CH 2 = C-E (5) 

R 1 is a hydrogen atom or a methyl group among [type. E is -COO-R 6 or -O-R 6 and R 6 expresses an 
annular alkyl group or an annular alkenyl group of the carbon numbers 3-15 which may be replaced in 
part with a hydroxyl group or a halogen atom. ] 
[Formula 5] 

I 




(6) 



As for R 1 , alkyl group, hydroxyl group, or halogen atom;k of hydrogen atom or methyl group;A is the 
number of 0-5 among [type. ] 

[Claim 8] a claim — a curing method of polymerization nature resin characterized for polymerization 
nature resin of a statement by cationic polymerization or carrying out a radical polymerization one to 
6 either. 

[Claim 9]a claim — hardening resin characterized for polymerization nature resin of a statement by 
cationic polymerization or coming to carry out a radical polymerization one to 6 either. 
[Claim 10]a claim — an insulator consisting polymerization nature resin of a statement of cationic 
polymerization or hardening resin produced by making carry out a radical polymerization one to 6 
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either. 

[Claim 11]An insulator, wherein it has at least one alkenyl ether group in intramolecular and a 
dielectric constant consists polymerization nature resin (D) which is 3.0 or less of cationic 
polymerization or hardening resin produced by making carry out a radical polymerization. 
[Claim 1 2]The insulator according to claim 1 1 which are one or more sorts of bases chosen from a 
group which an alkenyl ether group becomes from a propenyl ether group, a vinyl ether group, and 
allyl ether groups. 

[Claim 1 3]a claim — an electric appliance part which incorporates an insulator of a statement ten to 
1 2 either. 

[Claim 14]a claim — an electric appliance which incorporates an insulator of a statement ten to 12 
either. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention is excellent in especially a lower dielectric constant about the 
polymerization nature resin composition and insulator which can form the thin film excellent in heat 
resistance, solvent resistance, low water absorption property, electric insulation, a lower dielectric 
constant, adhesion, chemical resistance, etc. It is related with the polymerization nature resin 
composition and insulator which constitute the overcoat material or layer insulation material used for 
the circuit board furthermore used for various electric appliances, electronic parts, and a 
semiconductor device. However, the polymerization nature resin composition and insulator of this 
invention are not what is limited to use of the above technical fields, Taking advantage of the 
characteristics, such as the above outstanding heat resistance, solvent resistance, low water 
absorption property, electric insulation, a lower dielectric constant, and chemical resistance, it can 
use in various fields and is used especially for formation of a thin film. 
[0002] 

[Description of the Prior Art]The semiconductor in the electronics industry field, IC, a hybrid IC, As 
insulating materials, such as overcoat material used for a wiring circuit board, a display device, a 
display piece, etc., or layer insulation material, various things, such as a passivation film, a solder 
resist, resist for plating, layer insulation material, and a moisture-proof protective film, are known. As 
for these insulating materials, highly-efficient-izing and high-reliability have been desired more with 
the miniaturization of electronic parts in recent years, densification, or improvement in the speed. 
[0003]Conventionally, as a resin composition which constitutes these insulating materials, an epoxy 
resin system constituent, polyimide system resin, or a polybutadiene system constituent is known. 
However, as for an epoxy resin or polyimide resin, there is a problem in moisture resistance, and an 
electrical property, especially the dielectric characteristics in a high frequency region have the 
technical problem that it is bad. Polybutadiene system resin has a problem in respect of the heat 
resistance of what has good moisture resistance and dielectric characteristics. 
[0004]In order to satisfy the characteristic required for insulating materials, such as the above 
overcoat materials or layer insulation material, a new material is desired, and use of the polyolefin 
system resin which has a good electrical property, or polyphenylene ether system resin can be 
considered. However, since polyolefin system resin and polyphenylene ether system resin were 
thermoplastics, there were problems, like that heat resistance is not necessarily enough and when 
multilayering, a lower layer will be invaded with a solvent. 

[0005]As conventional technology for solving such a problem, For example, in the copolymer of a 
norbornene type monomer and ethylene, the method of improving heat resistance, solvent resistance, 
etc. is proposed sulfur bridge construction, organicity-ized oxide bridge construction, electron beam 
bridge construction, or by carrying out radiation-induced crosslinking (JP,62-34924,A). However, it 
became clear that there was a problem in application to insulating materials, such as overcoat 
material or layer insulation material, from which point [ need / sulphuric remains the preservation 
stability of blend liquid, and great plant-and-equipment investment / these methods ]. 
[0006]Although the method (JP,08-259784,A) of improving heat resistance, solvent resistance, etc. 
by stiffening the resin composition which made the resin which introduced the epoxy group into the 
cyclic olefin system resin represented with norbornene system resin distribute a cross linking agent 
is proposed, Since these methods are using the epoxy group and the functional group with high 
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polarizability called a cross linking agent as a hardening functional group, they have a problem in 
respect of dielectric characteristics. 

[0007]The polyphenylene ether replaced by the propargyl group or the ally! group, polyphenylene 
ether including a double bond or a double bond and unsaturated carboxylic acid, or its acid anhydride 
modified polyphenylene ether is proposed (JP,01-69628,A.) JP,01-69629,A, JP.01-1 13425A JP.01- 
113426A JP,01 -23901 7 t A etc. these as a hardening functional group An allyl group, Since an olefin 
nature unsaturated bond or unsaturated carboxylic acid was used, hardening reactivity and in order to 
fully harden especially by being inferior to the hardening reactivity in the inside of oxygen (inside of 
the air), it needed to carry out under the inert gas atmosphere of nitrogen etc. 
[0008] 

[Problem(s) to be Solved by the Invention]This invention Heat resistance, solvent resistance, low 
water absorption property, electric insulation, a lower dielectric constant, adhesion, It aims at solving 
the problem of the above insulating materials by providing insulating materials which can form the thin 
film excellent in chemical resistance, processability, etc., such as a polymerization nature resin 
composition and overcoat material, or layer insulation material. 
[0009] 

[Means for Solving the Problem]In order to solve an aforementioned problem, as a result of inquiring 
wholeheartedly, this invention persons found out an insulator using polymerization nature resin and it 
excellent in heat resistance, solvent resistance, low water absorption property, electric insulation, a 
lower dielectric constant, adhesion, chemical resistance, processability, etc., and reached this 
invention. 

[0010]Namely, the 1st is copolymer of a monomer (1) expressed with a following general formula (1) 
of this invention, and a monomer more than a kind chosen from general formula (2) monomer [ which 
is expressed with - (6) ] (2) - (6), Monomer (1) It is polymerization nature resin, wherein / [sum total 
of a monomer (2) - a monomer (6)] is 5 / 95 - 95/5 in a weight ratio and these number average 
molecular weights are 2000-1 million. 
[0011] 

R 1 

I 

CH^C-X-OZ (1) 

R 1 is a hydrogen atom or a methyl group among [type. X is -COO-R 2 - or -O-R 2 - and R 2 is an 
alkylene group of the carbon numbers 1-6 which may be replaced with a hydroxyl group or a halogen 
atom. ZO is an alkenyl ether group of the carbon numbers 2-5. ] 
[0012]CF 2 =CF-O-C n F 2n+1 (2) 

n expresses an integer of 1-10 among [type. ] 
[0013] 

R 1 
I 

CH a =C-COO-C,H 2 .-C B Fi B+ i (3) 

R 1 is a hydrogen atom or a methyl group among [type, m expresses an integer of 0-6 and n 

expresses an integer of 1-10.] 

[0014] 

R 3 R 4 
I I 

F-C = C-R 6 (4) 

R 3 is a hydrogen atom or a fluorine atom among [type. R 4 is a hydrogen atom, a chlorine atom, or a 

fluorine atom. R 5 is a hydrogen atom, a fluorine atom, or a trifluoro methyl group. ] 

[0015] 
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R 1 
I 

CHi=C-E (5) 

R 1 is a hydrogen atom or a methyl group among [type. E is -COO-R 6 or -O-R 6 and R 6 expresses an 
annular alkyl group or an annular alkenyl group of the carbon numbers 3-15 which may be replaced in 
part with a hydroxyl group or a halogen atom. ] 
[0016] 
[Formula 6] 

CH 2 =9 (6) 




[0017]As for R 1 , alkyl group, hydroxyl group, or halogen atom;k of hydrogen atom or methyl group;A is 
the number of 0-5 among [type. ] 

[0018]The 2nd of this invention Cyclic olefin system resin (A Q ), polyphenylene ether system resin 

(B 0 ), Olefin system resin (Cq); and these cyclic olefin system resin (A^, A methyl group in 

polyphenylene ether system resin (Bq) and olefin system resin (C 0 X At least one hydrogen of a 

methylene group or a methine group is replaced by an organic group expressed with a following 
general formula (7) containing an alkenyl ether group, one sort of resin chosen from a group which the 
number average molecular weight becomes from resin of 2000-1 million, or 2 or more sorts of resin 
mixture [ — however, One sort of ****** chosen from a group which consists of cyclic olefin system 
resin (AO), polyphenylene system resin (B0), and polyolefin system resin (CO) are polymerization 
nature resin consisting ofl except two or more sorts of resin mixtures. 
[0019] 
[Formula 7] 



(7) 

x— oz"' 

[0020] R 1 is a hydrogen atom or a methyl group among [type. X is -COO-R 2 - or -O-R 2 - and R 2 is an 
alkylene group of the carbon numbers 1-6 which may be replaced with the hydroxyl group or the 
halogen atom. ZO is an alkenyl ether group of the carbon numbers 2-5. p is one or more integers. ] 
[0021]The 3rd of this invention is a manufacturing method of above-mentioned polymerization nature 
resin, and the 4th is a curing method of the same above-mentioned polymerization nature resin. The 
5th is hardening resin obtained by the 4th curing method. It is an insulator furthermore characterized 
by the 6th of this invention having at least one alkenyl ether group in intramolecular, and consisting 
polymerization nature resin (D) whose dielectric constant is 3.0 or less of cationic polymerization or 
hardening resin produced by making carry out a radical polymerization, The 7th is an electric 
appliance part and an electric appliance incorporating this insulator. 
[0022] 

[Embodiment of the Invention]Polymerization nature resin in the 1st of this invention uses as an 
essential ingredient the monomer containing the alkenyl ether group expressed with a following 
general formula (1), It is easily obtained by carrying out copolymerization of the copolymer with the 
monomer more than a kind chosen from the monomer expressed with this and general formula (2) - 
(6) by the method of the usual radical polymerization. 
[0023] 
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R 1 
I 

CH,=C-X-OZ (1) 

Among a general formula (1), although R 1 expresses a hydrogen atom or a methyl group, the 
viewpoint of a dielectric constant to a methyl group is preferred. X is -COO-R 2 - or -O-R 2 -. 
Although R 2 is an alkylene group of the carbon numbers 1-6 which may be replaced with the hydroxyl 
group or the halogen atom, the alkylene group of the carbon numbers 1-6 which are not replaced 
from a viewpoint of a dielectric constant is preferred. ZO expresses the alkenyl ether group of the 
carbon numbers 2-5. As an alkenyl ether group, although a propenyl ether group, a vinyl ether group, 
ally I ether groups, etc. are mentioned, the reactant viewpoint of a polymerization nature functional 
group to a propenyl ether group is preferred. In a general formula (1), resin material nature 
(brittleness, shock resistance, etc.) of the carbon combined with X and the thing which has X 
between ZO(s) when polymerizing polymerization nature resin improves compared with a thing 
without X. 

[0024]As a monomer containing the alkenyl ether group expressed with a general formula (1), 
specifically, For example, acrylic acid pro PENOKISHI ethyl ester, methacrylic acid pro PENOKISHI 
ethyl ester, Pro PENOKISHI ethyl vinyl ether, acrylic acid pro PENOKISHI propyl ester, Methacrylic 
acid pro PENOKISHI propyl ester, pro PENOKISHI propylvinyl ether, Acrylic acid 3-pro ********- 2- 
hydroxy propyl ester, methacrylic acid 3-pro ********- 2-hydroxy propyl ester, Acrylic acid 3-pro 

2-chloropropyl ester, methacrylic acid 3-pro ********- 2-chloropropyl ester, Methacrylic 
acid pro PENOKISHI butylester, propenyl ether content monomer L such as methacrylic acid pro 
PENOKISHI hexyl ester, ]; — vinyl ether content monomer L such as methacrylic acid vinyloxy ethyl 
ester, ]; — vinyl ether content monomers, such as methacrylic acid allyloxy ethyl ester, etc. are 
mentioned. The reactant viewpoint of a polymerization nature functional group to a propenyl ether 
group content monomer is preferred. The acrylic acid pro PENOKISHI ethyl ester from a viewpoint of 
a dielectric constant, methacrylic acid pro PENOKISHI ethyl ester, Pro PENOKISHI ethyl vinyl ether, 
acrylic acid pro PENOKISHI propyl ester, methacrylic acid pro PENOKISHI propyl ester, pro 
PENOKISHI propylvinyl ether, methacrylic acid pro PENOKISHI butylester, and methacrylic acid pro 
PENOKISHI hexyl ester are preferred. 
[0025]CF 2 =CF-O-C n F 2n+1 (2) 

n is usually an integer of 1-10 among a general formula (2). Specifically as a monomer expressed with 

this formula, there are perfluoro propylvinyl ether etc., for example. 

[0026] 

R l 
I 

CH 2 =C-COO-C B H lll -C B F 4B+ i (3) 

Among a general formula (3), although R 1 expresses a hydrogen atom or a methyl group, the 
viewpoint of a dielectric constant to a methyl group is preferred, m expresses the integer of 0-6 and 
n usually expresses the integer of 1-10. Specifically as a monomer expressed with this formula, there 
are perfluoro ethyl acrylate, perfluoro ethyl methacrylate, etc., for example. The viewpoint of a 
dielectric constant to perfluoro ethyl methacrylate is preferred. 
[0027] 

R 8 R 4 

I I 

F-C = C-R 6 (4) 

R 3 is a hydrogen atom or a fluorine atom among a general formula (4). R 4 is a hydrogen atom, a 
chlorine atom, or a fluorine atom. R 5 is a hydrogen atom, a fluorine atom, or the trifluorom ethyl 
groups. Specifically as a monomer expressed with this formula, there are vinyl fluoridation, vinylidene 
fluoride, chlorotrifluoroethylene, tetrafluoroethylene, hexafluoropropylene, etc., for example. The 
tetrafluoroethylene from a viewpoint of a dielectric constant and hexafluoropropylene are preferred. 
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[0028] 

R l 
I 

CH a =C~E (5) 

R 1 is a hydrogen atom or a methyl group among a general formula (5). E is -COO-R 6 or -O-R 6 and 
R 6 expresses the annular alkyl group or annular alkenyl group of the carbon numbers 3-15 which may 
be replaced in part with the hydroxyl group or the halogen atom. The alkenyl ether monomer which 
has an acrylate monomer in which the monomer expressed with this formula has an annular alkyl 
group or an annular alkenyl group (meta) and an annular alkyl group, or an annular alkenyl group is 
mentioned. As the annular alkyl group or alkenyl group of the carbon numbers 3-15, a xenyl group is 
preferred to an isobornyl group, an adamanthyl group, a cyclohexyl group, and cyclo, for example. 
[0029] 
[Formula 8] 




[0030] R 1 is a hydrogen atom or a methyl group among a general formula (6), A is an alkyl group, a 
hydroxyl group, or a halogen atom, and k is the number of 0-5. When k is 2-5, the same kind may be 
sufficient as A and combination of a different kind may be sufficient as it. As styrene expressed with 
a general formula (6), the styrene replaced by alkyl groups, such as a styrene; alpha- 
methylstyreneihalogen atom, a hydroxyl group, and a methyl group, is mentioned. Specifically, for 
example o-methylstyrene, m-methylstyrene, p-methylstyrene, alpha-bromostyrene, o-bromostyrene, 
m-bromostyrene, p-bromostyrene, There are o-chlorostyrene f m-chlorostyrene, p-chlorostyrene o- 
fluorostyrene, mHluorostyrene, p-fluorostyrene, 2,6-dichlorostyrene, 2,6-difluorostyrene, 2,3,4,5,6- 
pentafluoro styrene, etc. Styrene from a dielectric constant and a heat-resistant viewpoint, o- 
methylstyrene, p-methylstyrene, o-fluorostyrene, m-fluorostyrene, p-fluorostyrene, 2,6- 
difluorostyrene, and 2,3,4,5,6-pentafluoro styrene are preferred. 

[0031] Polymerization nature resin in the 1st of this invention is easily obtained by carrying out 
copolymerization of the monomer more than a kind chosen from a group which consists of a 
monomer containing alkenyl ether expressed with a general formula (1), and a monomer expressed 
with general formula (2) - (6) by a method of the usual radical polymerization, this resin uses a 
monomer (1) as an essential ingredient — duality of combination with a kind of monomer (2) - (6) — 
a copolymer may be sufficient and plural copolymers which combined a monomer (1) with two or 
more sorts of monomers of monomer (2) - (6) further may be sufficient. 

[0032]When a dielectric constant of polymerization nature resin obtained, heat resistance, and 
processability are taken into consideration, plural copolymers desirable especially a desirable thing, A 
monomer to constitute Combination of (1) -(2) - (3), combination of (1) -(2) - (4), (1) They are 
combination of -(3) - (4), combination of (1) -(2) - (5), combination of (1) -(2) - (6), combination of 
(1) -(5) - (6), and the combination of (1) and (2) -(5) - (6). as the monomer composition ratio of a 
copolymer — monomer (1)/[sum total of a monomer (2) - a monomer (6)] — a weight ratio — 
usually — 5 / 95 - 95/5 — it is 20 / 80 - 70/30 preferably. Monomer (1) When the heat resistance 
of resin after hardening is inferior in / [sum total of a monomer (2) - a monomer (6)] being less than 
5/95 and 95/5 is exceeded, resin strength of resin after hardening is inferior. In the case of 3 yuan or 
more, monomer (2) [sum total of monomer (2) - (4)]/[sum total of a monomer (5) and (6)] of 
composition ratio of - (6) is usually 10 / 90 - 90/10 in a weight ratio, but it is 30 / 70 - 70/30 
preferably. [ from a point that resin of a lower dielectric constant is obtained ] These monomers (1) 
Any of block like shape or the shape of random may be sufficient as an integrated state of - (6). a 
number average molecular weight (GPC analytical value which uses cyclohexane as a solvent) of the 
above-mentioned polymerization nature resin — usually — 2000-1 million — it is a thing of 30,000- 
600,000 preferably. Resin strength of resin before hardening and after hardening and heat resistance 
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are inferior in a number average molecular weight being less than 2000, and when 1 million is 
exceeded, the processability of resin before hardening is inferior. 

[0033]an additive agent (a bulking agent) of quantity of a range which does not spoil the purpose of 
this invention the making desired performance give polymerization nature resin of this invention 
according to the use purpose Thermoplastics or thermal polymerization nature resin besides 
antioxidant, thermostabilizer, ultraviolet ray absorbent, spray-for-preventing~static-electricity, 
plasticizer, paints, color, colorant, fire retardant, and fire-resistant auxiliary agent; etc. can be blended 
and used. As these additive agents, for example Plasticizer; halogen systems, such as spray-for- 
preventing-static-electricity; polyolefin system waxes, such as ultraviolet ray absorbent; amine 
systems, such as thermostabilizer; benzophenone series, such as antioxidant; phenol systems, such 
as bulking agent; phenol systems, Lynn systems, etc., such as silica, and phthalic ester, 
Thermoplastics, such as fire retardant of inorganic systems, such as organic systems, such as a 
phosphoric ester system, aluminium hydroxide, antimony oxide, and fire-resistant auxiliary agent; 
rubber; thermal polymerization nature resin, such as an epoxy resin, is mentioned. 
[0034] Polymerization nature resin of this invention may be dissolved and used for a solvent. As a 
solvent, especially if resin is dissolved, are not limited, but. For example, toluene, xylene, 
ethylbenzene, trimethyl benzene, chlorobenzene, a decalin, cyclohexane, a tetralin, a 
methylcyclohexane, diethylene glycol dimethyl ether, etc. can be used. 

[0035] Polymerization nature resin of this invention may be used with various gestalten, such as a 
film, a bead, and a pellet. A film applies for example, this resin on a medium after solvent dilution, and 
is obtained by removing a solvent by desiccation. When a bead compounds for example, this resin, it 
is obtained by applying the technique of publicly known suspension polymerization and an emulsion 
polymerization. A pellet carries out heat melting for example, of this resin, and is obtained by making 
it cool within a mold. 

[0036]The 2nd of this invention Cyclic olefin system resin (A Q ), polyphenylene ether system resin 
(B 0 ), Olefin system resin (C 0 ); and these cyclic olefin system resin (A 0 ), A methyl group in 
polyphenylene ether system resin (B Q ) and olefin system resin (C Q ), Although at least one hydrogen 
of a methylene group or a methine group is replaced by an organic group expressed with a following 
general formula (7) containing an alkenyl ether group and the number average molecular weight is one 
sort of resin or two or more sorts of resin mixtures which are chosen from a group which consists of 
resin of 2000-1 million, However, one sort of ****** chosen from a group which consists of cyclic 
olefin system resin (AO), polyphenylene system resin (B0), and polyolefin system resin (CO) are 
polymerization nature resin consisting of one sort of resin or two or more sorts of resin mixtures 
except two or more sorts of resin mixtures. 



[0038]As cyclic olefin system resin (A Q ) used by the 2nd invention, For example, the hydrogenation 
thing of the random addition type copolymers of the polymer of a norbornene type monomer, a 
norbornene type monomer, and other monomers with copolymerizable alpha olefins and these (**) 
polymers, etc. can be mentioned. These cyclic olefin system resin can be manufactured by the 
publicly known polymerizing method, and the polymerization has the addition condensation method 
and ring-opening-polymerization method for having used the endocyclic double bond of the 
norbornene type monomer. Hereafter, it illustrates still in detail about the kind of cyclic olefin system 
resin used by this invention. 

(A Q -1) The addition copolymer of a resin (A Q -2) norbornene type monomer, and ethylene and alpha 
olefins which hydrogenated the ring breakage (**) polymer of the norbornene type monomer, Or it is 
water about the addition (**) polymer or this addition (**) polymer of the norbornene type monomer 
produced by making carry out the addition (**) polymerization of the resin (A Q -3) norbornene type 
monomer which hydrogenated this copolymer. Matter-added resin [0039]Thermoplastic cyclic olefin 



[0037] 
[Formula 9] 




x— z 



p 
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system resin of above-mentioned - (A Q -1) (A Q -3) is manufactured by the following various methods. 
(A 0 -1) Titanium and a tungsten compound are made into a catalyst by a publicly known ring-opening- 
polymerization method, The ring breakage (**) polymerization of a kind of norbornene type monomer 
is carried out at least a ring breakage (**) polymer is manufactured, subsequently a carbon-carbon 
double bond in said ring breakage (**) polymer is hydrogenated by the usual hydrogenation method, 
and thermoplastic cyclic olefin system resin is manufactured. 

(A 0 -2) At least a kind of norbornene type monomer and unsaturated monomers, such as ethylene and 
alpha olefins, If addition copolymerization is carried out by a publicly known method using a transition 
metal compound (for example, titanium compound) / aluminium compound system catalyst, a 
copolymer is obtained and there is necessity, this copolymer will be hydrogenated and thermoplastic 
cyclic olefin system resin will be manufactured. 

(A 0 -3) A kind of norbornene type monomer is used for a transition metal compound (for example, 

titanium compound) / aluminium compound system catalyst, or a catalyst of a palladium system at 
least, An addition (**) polymerization is carried out by a publicly known method, an addition (**) 
polymer is manufactured, an addition (**) polymer obtained if needed is hydrogenated, and 
thermoplastic cyclic olefin system resin is manufactured. 

[0040]In that case, after a polymerization (**), it can hydrogenate and the above (A Q -1) and a 

polymer (**) - (A Q -3) can be saturated, although a carbon-carbon double bond exists in 

intramolecular depending on a kind of norbornene system monomer to be used, a hydrogenation rate 
in these resin — heat resistance — from a viewpoint of photodegradation-proof nature — usually — 
it is not less than 99% more preferably not less than 95% not less than 90%. 

[0041]As a cyclic olefin system monomer used in order to manufacture cyclic olefin system resin 
(A Q ), A norbornene type monomer currently indicated by JP,3-14882,A, JP,3-122137,A, JP,2- 

227424A and JP,2-276842,A can be mentioned. As a norbornene type monomer, for example 
Norbornene, a dicyclopentadiene, Dimethano octahydronaphthalene, dimethano cyclopentadieno 
naphthalene. An addition of 3 - a tetramer, a cyclopentadiene, tetrahydro indene, etc. of a 
cyclopentadiene; Alkyl of these norbornene type compound, Alkylidene, an aromatic substitution 
derivative; polar group substituted derivatives, such as halogen of substitution or an unsubstituted 
norbornene type compound, a hydroxyl group, an ester group, an alkoxy group, a cyano group, an 
amide group, an imido group, and a silyl group, etc. can be mentioned. As an example of these 
norbornene type monomers, For example, 2-norbornene, 5-methyl-2~norbornene, 5,5-dimethyl- 2- 
norbornene, 5-ethyl-2-norbornene, 5-ethylidene-2-norbornene, 5-carbomethoxy-2-norbornene, 5- 
cyano 2-norbornene, 5-methyl-5-carbomethoxy-2-norbornene, 5-phenyl-2~norbornene, 5-phenyl-5- 
methyl-2-norbornene; A dicyclopentadiene, 2,3-dihydrodicyclopentadiene; 6-methyl-1 ,4:5,8- 
dimethano- 1,4,4a,5,6, 7,8,8a~octahydronaphthalene, 6-ethyl-1 ,4:5,8-dimethano- 1,4,4a,5,6, 7,8,8a- 
octahydronaphthalene, 2,3-cyclopentadieno naphthalene and 6-ethylidene-1,4:5,8-dimethano- 
1,4,4a,5,6, 7,8,8a-octahydronaphthalene, 6-chloro-1,4:5,8-dimethano- 1,4,4 a,5,6,7,8,8a- 
octahydronaphthalene and 6-cyano 1 ,4:5,8-dimethano- 1,4,4a,5,6, 7,8,8a-octahydronaphthalene, 6- 
pyridyl 1,4:5,8-dimethano- 1,4,4a,5,6, 7,8,8a-octahydronaphthalene, 6-carbomethoxy-1, 4:5,8- 
dimethano- 1,4,4 a,5,6,7,8,8a-octahydronaphthalene; 1 ,4:5,8-dimethano- 1,2,3,4,4 a,5,8,8a-octahydro 
2,3-cyclopentadieno naphthalene, 1,4: 5,10: 6,9-trimethano 1,2,3,4,4 a,5,5 a,6,9,9 a,1 0,10a- 
dodecahydro-2,3-cyclopentadieno anthracene; The 1,4-methano- 1,4,4a, A 4 b,5,8,8 a,9a-octahydro 
fluorene, 5,8-methano-1 ,2,3,4,4 a,5,8,8a-octahydro 2,3-cyclopentadieno naphthalene, etc. can be 
mentioned. These norbornene type monomers are independent, respectively, or can be used 
combining two or more sorts. Also in these, dimethano octahydronaphthalene, such as the 6-methyl- 
1,4:5,8-dimethano- 1, 4, 4a, 5, 6, 7, and 8 and 8a-octahydronaphthalene (MTD). A dicyclopentadiene 
(DCP), 5-ethylidene-2-norbornene (ENB), and two or more sorts of such combination are preferred. 
[0042]As said norbornene type monomer and a copolymerizable unsaturated monomer, Ethylene, 
propylene, 1-butene, a 3-methyl-1-butene, 1-pentene t 3-methyl-1-pentene, 4-methyl-1-pentene, 1- 
hexene, 1-octene, 1-decene, 1-dodecen, 1-tetra decene, 1-hexa decene, Alpha olefins, such as 1- 
icosene; Cyclopentene, a cyclohexene, Alicyclic olefins, such as 3,4-dimethylcyclopentene, 3- 
methylcyclohexene, and a 2-(2-methylbutyI)-1 -cyclohexene; Styrene, vinyl aromatic compound L 
such as alpha-methylstyrene, ]; — non-norbornene type alicyclic olefin [, such as 3a,5,6,7a~ 
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tetrahydro 4,7-methano-IHHndene, ]; — 1 r 4-hexadiene. 1,6-octadien, 2-methyM ,5-hexadiene, the 
6-methyl- 1, 5-heptadiene, 7-methyl-1 ,6-octadien, cyclohexadiene, a dicyclopentadiene, Methyl 
tetrahydro indene, divinylbenzene, 1,5-hexadiene, noncor\jugated diene;2-propenyl-2,5-norbornadiene 
like norbornadiene, 1,3,5-octatrien, The trien like 1 ,4,9-decatrien can be illustrated. When 
manufacturing an addition polymer of a norbornene type monomer / nonconjugated diene, or an 
addition copolymer of norbornene type monomer / nonconjugated diene/and other unsaturated 
monomers, it can replace with nonconjugated diene like the above, and norbornene type 
nonconjugated diene can also be used. As such norbornene type nonconjugated diene, For example, 
5-vinyl norbornene, 5-ethylidene-2-norbornene (ENB), 5-methylene-2-norbornene, 5- 
isopropylidene-2-norbomene, 6-chloromethyl 5Hsopropenyl-2-norbornene, etc. can be mentioned. 
Therefore, as an addition copolymer like the above, MTD/ENB/ethylenic copolymer is included, for 
example. When carrying out copolymerization of norbornene type monomers and these unsaturated 
monomers, the amount of these unsaturated monomers used can be suitably defined according to a 
kind of unsaturated monomer, the physical properties of copolymer to generate, etc. a case where 
ethylene is used as an unsaturated monomer — the amount of ethylene used — usually — less than 
80 mol % — desirable — less than 70 mol % — it is less than 60 mol % more preferably, a case where 
copolymerization of the unsaturated monomers other than ethylene is carried out for refining of 
molecular weight regulation or resin — these unsaturated monomers — usually — less than 30 mol % 
— desirable — less than 20 mol % — it is more preferably used at a rate not more than 10 mol %. 
[0043]At least one hydrogen atom of a methyl group in cyclic olefin system resin (A Q ) of this 

invention, a methylene group, or a methine group, Polymerization nature resin (A^ characterized by 

coming to be replaced by an organic group expressed with a following general formula (7) containing 
an alkenyl ether group can be obtained by introducing an alkenyl ether group into the aforementioned 
cyclic olefin system resin (A Q ) by a reaction of degeneration. As an example of this reaction of 

degeneration, it can carry out by carrying out the grafting reaction of the alkenyl ether group content 
unsaturated monomer, for example to cyclic olefin system resin (A Q ) etc. 

[0044] 

[Formula 10] 



(7) 

x— oz P 

[0045] R 1 is a hydrogen atom or a methyl group among a formula. X is -COO-R 2 - or -O-R 2 - and R 2 
is an alkylene group of the carbon numbers 1-6 which may be replaced with the hydroxyl group or the 
halogen atom. ZO is an alkenyl ether group, p is usually one or more integers, and is not limited in 
particular. When p becomes large, many polymerization nature functional groups to the particular part 
in resin will exist. 

[0046]The same thing as an alkenyl ether group described as a ZO basis of the 1st invention as an 
alkenyl ether group contained in polymerization nature resin (A^ is mentioned. 

[0047]Polymerization nature resin (Aj) of this invention is resin which has an alkenyl ether group in a 

side chain or an end piece, the number average molecular weight [analytical value by gel permeation 
chromatography (GPC) which uses cyclohexane as a solvent] — usually — 2000-1 million — it is a 
thing of 8000-100,000 preferably. Content [weight x100; weight % of the weight / polymerization 
nature resin (Aj) of an oxygen atom in an alkenyl ether group contained in polymerization nature resin 

(A^] of an alkenyl ether group is 0.1 to 3% of the weight of a rate preferably 0.05 to 5% of the weight. 

As an alkenyl ether group, a reactant viewpoint of a polymerization nature functional group to a 
propenyl ether group is preferred. 

[0048]It explains below still in detail about said polymerization nature resin (A^ and its manufacturing 
method. 

[0049]Polymerization nature resin (A^ of this invention is obtained by carrying out the grafting 
reaction of the alkenyl ether group content unsaturated monomer to thermoplastic cyclic olefin 
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system resin (A Q ) manufactured as mentioned above, and introducing an alkenyl ether group into it 

[0050]The same thing as an alkenyl ether group content unsaturated monomer described as a 
monomer expressed with a general formula (1) of the 1st invention as this alkenyl ether group 
content unsaturated monomer that carries out a grafting reaction is mentioned. 
[0051]A method to which a grafting reaction makes cyclic olefin system resin (A Q ) and an alkenyl 

ether group content unsaturated monomer react in a solution (solution technique), Or it can carry out 
by a method (melting mixed method) to which melting-mix, or carry out melt kneading, and cyclic 
olefin system resin (A Q ), an alkenyl ether group content unsaturated monomer, and a radical source 

of release are made to react. This resultant is polymerization nature resin (A^. A grafting reaction is 

performed by heating cyclic olefin system resin (A Q ) and an alkenyl ether group content unsaturated 

monomer in a temperature requirement (100 ** - 390 **). Under the present circumstances, radical 
sources of release, such as peroxide, may be made to live together. Although both a solution 
technique and a melting mixed method can be used as a reaction method, a melting mixed method 
using an extruder etc. can carry out simple. Content of an alkenyl ether group is 0.1 to 3% of the 
weight of a rate preferably 0.05 to 5% of the weight 

[0052]It is independent about alkenyl ether group content cyclic olefin resin (A-j) obtained by above- 
mentioned various methods as polymerization nature resin of this invention, Or it can be combined 
and used and may be a mixture of alkenyl ether group content cyclic olefin system resin (A^ and 

cyclic olefin system resin (A Q ) which does not contain an alkenyl ether group. Cyclic olefin system 
resin (A.,) which has these alkenyl ether groups may contain functional groups, such as a hydroxy! 
group, an ester group, an organic silicon group, and a carboxylic acid group, besides an alkenyl ether 
group. 

[0053]Although additive agents, such as an antioxidant and a thermostabilizer, can be added to 
polymerization nature resin (A^ of this invention and an additive agent quoted by the 1st this 

invention can be used for it as those examples according to a request it is not limited to this. 
[0054]A gestalt of polymerization nature resin (A.j) of this invention is also acquired with the same 

gestalt as the 1st this invention. 

[0055]Polyphenylene ether system resin (B Q ) used by the 2nd this invention is expressed with the 

following general formula (8). 
[0056] 

[Formula 11] 

Q— fj h) (b) 

q 



[0057]q is an integer of 1-6 among a formula, the time of Q expressing a hydrogen atom, when q is 1, 
and q being 2-6 — Q — the ortho position and the para position of a hydroxy group — a 
polymerization — the phenolic hydrogen residue of a compound which has a hydroxyphenyl group 
which has an inertness substituent in [ q ] one molecule is expressed. 

[0058]the ortho position and the para position of the hydroxy group expressed with Q in a general 
formula (8) — a polymerization — as a typical example of the phenolic hydrogen residue of a 
compound which has a hydroxyphenyl group which has an inertness substituent in [ q ] one molecule, 
the compound expressed with following 4 sorts of general formula (10) - (13) is mentioned. 
[0059] 

[Formula 12] 
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r« R 11 



[0060] 

[Formula 13] 
[0061] 

[Formula 14] 




(12) 



[0062] 

[Formula 15] 
i 




(13) 



[0063] R 11 and R 12 express a straight-chain-shape alkyl group of the same or different carbon 
numbers 1-4 among a formula, Y 1 Aliphatic hydrocarbon groups and those substituted derivatives, 
aromatic hydrocarbon groups, and those substituted derivatives, Oxygen, sulfur, a sulfonyl group, and 
a carbonyl group are expressed, Y 2 expresses aliphatic hydrocarbon and those substituted 
derivatives, aromatic hydrocarbon groups, and those substituted derivatives, and Y expresses 
oxygen, sulfur, a sulfonyl group, and a carbonyl group. Two phenyl groups combined with R 12 in ** 13, 
R 12 and Y 1 in ** 14, All connecting positions of R 12 in ** 15, Y 3 and R 12 in ** 16, and Y 2 show the 
ortho position and the para position of a phenolic hydroxyl group, s is an integer of 0-4 and t 
expresses an integer of 2-6. Following formulaHzed (14) - (18) etc. are mentioned as an example, 
[0064] 

[Formula 16] 




(14) 



CH 3 CH 3 



[0065] 
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[Formula 17] 
CI 




(15) 



a — c— \ 



[0066] 

[Formula 18] 




(16) 



flUifru,— ch 2 — , ~ <?~ - — o— , — s— „ — 



T) 



[0067] 

[Formula 19] 




(17) 



[0068] 

[Formula 20] 




"CHa (is) 
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[0069] J in a general formula (8) is a polyphenylene ether chain which comprises substantially a unit 

expressed with a following general formula (9). 

[0070] 

[Formula 21] 



R 10 R 7 




[0071]In the above-mentioned general formula (9), R 7 , R 8 , R 9 , and R 10 express a hydrogen atom, a 
low-grade alkyl group, an aryl group, a halo alkyl group, and a halogen atom independently 
respectively. As an example of a low-grade alkyl group, a methyl group, an ethyl group, n-butyl group, 
an isobutyl group, etc. are mentioned, A phenyl group etc. are mentioned as an example of an aryl 
group, a bromomethyl group, a chloromethyl group, etc. are mentioned as an example of a halo alkyl 
group, and bromine, chlorine, etc. are mentioned as an example of a halogen atom, r expresses one or 
more integers. 

[0072]As a desirable example of polyphenylene ether resin (B Q ) of a general formula (8) used for this 

invention, Poly obtained by homopolymerization of 2,6-dimethylphenol (the 2,6-dimethyl- 1, 4- 
phenylene ether), A poly (2,6-dimethyl- 1,4-phenylene ether) styrene graft polymer, a copolymer of 
2,6-dimethylphenol and 2,3,6-trimethyl phenol, a copolymer of 2,6-dimethylphenol and 2-methyl-6- 
phenylphenol, etc. are mentioned. 

[0073]About a molecular weight of polyphenylene ether resin (Bq) described above, what has 
viscosity number etasp/c measured with 30 ** and 0.5 g/dl of chloroform fluid in the range of 0.1-1.0 
can use it good. 

[007 4]A methyl group in polyphenylene ether system resin (B Q ) of this invention, Polymerization 

nature resin (Bj) characterized by coming to replace at least one hydrogen of a methylene group or a 

methine group by an organic group expressed with the above-mentioned general formula (7) 
containing an alkenyl ether group, It can obtain by introducing an alkenyl ether group into 
polyphenylene ether system resin (B Q ) like the above by a reaction of degeneration. As an example of 

this reaction of degeneration, it can carry out by carrying out the grafting reaction of the alkenyl 
ether group content unsaturated monomer to polyphenylene ether system resin (B Q ) etc. 

[0075]The same thing as an alkenyl ether group described as a ZO basis of the 1st invention as an 
alkenyl ether group contained in polymerization nature resin (B^ is mentioned. 

[0076]PoIymerization nature resin (B^ of this invention is an alkenyl ether group resin which it has in 

a side chain or an end piece, and the number average molecular weight (analytical value by GPC 
which uses cyclohexane as a solvent), 2000-1 million — it is a thing of 8000-100,000 preferably, and 
content of an alkenyl ether group is 0.1 to 3% of the weight of a rate preferably 0.05 to 5% of the 
weight in polymer or a resin weight reference on the basis of oxygen weight of an alkenyl ether group. 
[ usually, ] As an alkenyl ether group, a reactant viewpoint of a polymerization nature functional group 
to a propenyl ether group is preferred. 

[0077]It explains below still in detail about said polymerization nature resin (B-j) and its manufacturing 
method^ 

[0078]Polymerization nature resin (B^ of this invention is obtained by carrying out the grafting 

reaction of the alkenyl ether group content unsaturated monomer to polyphenylene ether system 
resin (B Q ) manufactured as mentioned above, and introducing an alkenyl ether group into it 

[0079]The same thing as an alkenyl ether group content unsaturated monomer described as a 
monomer made to express with a general formula (1) of the 1st invention as this alkenyl ether group 
content unsaturated monomer that carries out a grafting reaction is mentioned. 
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[0080]A method to which a grafting reaction makes pojyphenylene ether system resin (B Q ) and an 
alkenyl ether group content unsaturated monomer react in a solution using radical sources of release, 
such as peroxide (solution technique), Or it can carry out by a method (melting mixed method) to 
which carry out melt kneading of polyphenylene ether system resin (B Q ), an alkenyl ether group 
content unsaturated monomer, and the radical source of release, and they are made to react This 
resultant is polymerization nature resin (B^. A grafting reaction can be performed like a method of 

obtaining polymerization nature resin (A^ mentioned above. 

[0081]It is independent about alkenyl ether group content polyphenylene ether system resin (B^ 
obtained by above-mentioned various methods as polymerization nature resin of this invention, Or it 
can be combined and used and may be a mixture of alkenyl ether group content polyphenylene ether 
system resin (B^ and polyphenylene ether system resin (B Q ) which does not contain an alkenyl ether 
group. Polyphenylene ether system resin (B^ which has these alkenyl ether groups may contain 
functional groups, such as a hydroxyl group, an ester group, an organic silicon group, and a carboxylic 
acid group, besides an alkenyl ether group. 

[0082]Although additive agents, such as an antioxidant and a thermostabilizer, can be added to 
polymerization nature resin (B^ of this invention and an additive agent quoted by the 1 st this 
invention can be used for it as those examples according to a request it is not limited to this. 
[0083]A gestalt of polymerization nature resin (B^ of this invention is also acquired with the same 

gestalt as the 1st this invention. 

[0084]Polyolefin system resin (C Q ) used by the 2nd this invention is manufactured by polymerizing at 
least one sort of monomers by a publicly known method. For example, addition copolymerization of a 
kind of unsaturated monomer is carried out by a publicly known method using a transition metal 
compound (for example, titanium compound) / aluminium compound system catalyst at least and 
polyolefin system resin is manufactured. 

[0085]As a monomer used in order to manufacture polyolefin system resin (C Q ) used by this 
invention, styrene, ethylene, propylene, butadiene, and acrylonitrile can be mentioned. These 
monomers are independent respectively or can be used combining two or more sorts. 
[0086]Polymerization nature resin (C^ characterized by coming to replace at least one hydrogen of a 
methyl group in polyolefin system resin (C Q ) of this invention, a methylene group, or a methine group 
by an organic group expressed with the above-mentioned general formula (7) containing an alkenyl 
ether group, It can obtain by introducing an alkenyl ether group into polyolefin system resin (C Q ) like 
the above by a reaction of degeneration. As a reaction of degeneration, it can carry out by carrying 
out the grafting reaction of the alkenyl ether group content unsaturated monomer to polyolefin 
system resin (C Q ) etc. 

[0087]The same thing as an alkenyl ether group described as a ZO basis of the 1st invention as an 
alkenyl ether group contained in polymerization nature resin (C^ is mentioned. 

[0088]Polymerization nature resin (C^ of this invention is an alkenyl ether group resin which it has in 
a side chain or an end piece, and the number average molecular weight (GPC analytical value which 
uses cyclohexane as a solvent), 2000-1 million — it is a thing of 8000-1 00,000 preferably, and 
content of an alkenyl ether group is 0.1 to 3% of the weight of a rate preferably 0.05 to 5% of the 
weight in polymer or a resin weight reference on the basis of oxygen weight of an alkenyl ether group. 
[ usually, ] As an alkenyl ether group, a reactant viewpoint of a polymerization nature functional group 
to a propenyl ether group is preferred. 

[0089]It explains below still in detail about said polymerization nature resin (C^ and its manufacturing 
method. 

[0090]Polyrnerization nature resin (C^ of this invention is obtained by carrying out the grafting 

reaction of the alkenyl ether group content unsaturated monomer to polyolefin system resin (C Q ) 

manufactured as mentioned above, and introducing an alkenyl ether group into it 

[0091 ]The same thing as an alkenyl ether group content unsaturated monomer described as a 



http://www4jpdUnpit.go jp/cgi-b^ 2008/09/10 



JP,11-140134,A [DETAILED DESCRIPTION] 



14/20 i? 



monomer made to express with a general formula (1) of the 1st invention as this alkenyl ether group 
content unsaturated monomer that carries out a grafting reaction is mentioned. 

[0092]A method to which a grafting reaction makes polyolefin system resin (C Q ) and an alkenyl ether 

group content unsaturated monomer react in a solution using radical sources of release, such as 
peroxide (solution technique), Or it can carry out by a method (melting mixed method) to which carry 
out melt kneading of polyolefin system resin (C 0 ), an alkenyl ether group content unsaturated 

monomer, and the radical source of release, and they are made to react. This resultant is 
polymerization nature resin (C^. The grafting reaction can perform a grafting reaction like a method 

of obtaining polymerization nature resin (A t ) mentioned above. 

[0093]It is independent about alkenyl ether group content polyolefin system resin (C^ obtained by 

above-mentioned various methods as polymerization nature resin of this invention, Or it can be 
combined and used and may be a mixture of alkenyl ether group content polyolefin system resin (C|) 

and polyolefin system resin (C Q ) which does not contain an alkenyl ether group. Polyolefin system 
resin (C^ which has these alkenyl ether groups may contain functional groups, such as a hydroxyl 
group, an ester group, an organic silicon group, and a carboxylic acid group, besides an alkenyl ether 
group. 

[0094]Although additive agents, such as an antioxidant and a thermostabilizer, can be added to 
polymerization nature resin (C^ of this invention and an additive agent quoted by the 1st this 

invention can be used for it as those examples according to a request, it is not limited to this. A 
gestalt of polymerization nature resin (C-,) of this invention is also acquired with the same gestalt as 

the 1st this invention. 

[0095]In the 3rd invention, one sort in the above-mentioned polymerization nature resin (A,,), 

polymerization nature resin (B^, and polymerization nature resin (C^ can be used alone, and also it 

can also be used as a mixture which combined two or more sorts of the above-mentioned 
polymerization nature resin. In quantity of a range which does not spoil heat resistance into one sort 
of resin of polymerization nature resin (A^, polymerization nature resin (B^, and polymerization 

nature resin (C^, or two or more sorts of mixtures. It does not interfere, even if it blends 

polymerization nature resin (A Q ), polymerization nature resin (B Q ), and polymerization nature resin 

[0096]The 4th this invention is a curing method of polymerization nature resin of the 1st above- 
mentioned this invention, or polymerization nature resin of the 2nd this invention, and the 5th 
invention is hardening resin obtained by the curing method. After performing a solution of 
polymerization nature resin of the 1st above-mentioned this invention, polymerization nature resin of 
the 2nd this invention, or polymerization nature resin for dry prebaking etc. as occasion demands, a 
heating cure and/or an optical exposure are polymerized by carrying out, and heat resistance and 
solvent resistance are given. Although they are 100 ** - 350 ** preferably 30 ** - 400 ** as a 
temperature although conditions of a heating cure change with polymerization initiators to be used, 
and they will be 10 minutes - about 5 hours preferably from several seconds as time on the 1st, they 
are not limited to in particular this. A polymerization by optica! exposure can be easily polymerized by 
irradiating with ultraviolet rays or an electron beam with a conventional method. It is not limited 
especially as a black light, for example, a high-pressure mercury lamp, a low-pressure mercury lamp, 
a metal halide lamp, etc. are mentioned. It is not limited especially as an electron beam irradiation 
device, for example, scanning irradiation equipment (made by Nisshin Electric Co., Ltd.), curtain type 
irradiation equipment (made by the Iwasaki Electric Co., Ltd.), etc. are mentioned. 
[0097]In this invention, a cationic initiator and/or a radical polymerization initiator can be used as 
occasion demands. As a cationic initiator, a heat cationic initiator and/or an optical cationic initiator 
can be used. As a radical polymerization initiator, a heat radical polymerization initiator and/or an 
optical radical polymerization initiator can be used. 

[0098]A publicly known heat cationic initiator can be used as a heat cationic initiator. For example, an 
onium salt system initiator can be used. As an onium salt system initiator, for example An 
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ARIRUJIARUKIRU sulfonium hexafluoro antimonate, Aryl dialkyl sulfonium HEKISAFURUORORIN acid 
chloride, a JIARIRUARUKIRU sulfonium hexafluoro antimonate, Sulfonium salt systems, such as aryl 
dialkyl sulfonium TETORAPAFURUOROFENIRUHOU acid chloride, Iodonium salt systems, such as a 
diaryl iodonium hexafluoro antimonate, a diaryl iodonium hexa fluorophosphoric acid salt, and diaryl 
iodonium TETORAPA fluorophenyl borate salt, etc. are mentioned. These can be obtained easily in a 
commercial scene. For example, the "SAN-AID SI series" by 3 Japanese Federation of Chemical 
Industry Workers' Unions Industrial company etc. is mentioned. 

[0099]A publicly known optical cationic initiator can be used as an optical cationic initiator. For 
example, triphenylsulfonium hexafluoroantimonate, Triphenylsulfonium phosphate, p-(phenylthio) 
phenyldiphenyl sulfoniumhexafluoroantimonate, p-(phenylthio) phenyldiphenyl sulfonium 
hexafluorophosphate, 4-chlorophenyl diphenyl sulfonium hexafluorophosphate, 4-chlorophenyl 
diphenyl sulfoniumhexafluoroantimonate, Screw [4-(diphenylsulfonio) phenyl] sulfide screw 
hexafluorophosphate, Screw [4-(diphenylsulfonio) phenyl] sulfide screw hexafluoroantimonate, (2,4- 
cyclopentadiene 1-yl) Although [(1 -methyl ethyl) benzene]-Fe-hexafluorophosphate, diaryl iodonium 
hexafluoroantimonate, etc. are mentioned, it is not limited to this. These can be obtained more easily 
than a commercial scene. For example, the Asahi electrification company make, SP-150, SP-170; 
Ciba-Geigy make, made in IRGACURE 261; Union Carbide, UVI-6974, UVI-6990; the Sartomer make 
and CD-1012 grade are mentioned. In this invention, it is preferred as the above-mentioned optical 
cationic initiator to use onium salt. As the above-mentioned onium salt, it is preferred to use at least 
one sort in a triary I sulfonium salt and diaryliodonium salt. 

[0100]As a heat radical initiator and an optical radical initiator, a publicly known heat radical 
polymerization initiator or an optical radical initiator can be used. When using a heat radical initiator 
among these radical polymerization initiators, from a viewpoint of preservation stability, 10 hour half 
life period temperature is usually a thing more than 80 ** , and is not less than 120 ** things 
preferably. As such an initiator, specifically, for example 1,1,3,3-tetramethylbutyl hydroperoxide, T- 
butyl peroxyacetate, t-butyl peroxybenzoate, JIKUMIRU peroxide, t-butyl cumyl peroxide, the 2,5- 
dimethyl- 2,5-di-tert-butyI peroxide hexyne- 3, cumene hydro-peroxide, etc. are mentioned. 
[0101]An optical radical initiator among radical polymerization initiators specifically, For example, 
benzoin alkyl ether, benzyl dimethyl ketal, 1-hydroxycyclohexylphenyl ketone and 2-hydroxy-2- 
methyM-phenylpropan-1-one, benzophenone, methylbenzoyl formate, isopropyl thioxan tons, two or 
more sorts of these mixtures, etc. are mentioned. A sensitizer can also be used with these optical 
radical initiators. 

[0102]A cationic initiator and/or a radical polymerization initiator are used by adding in polymerization 
nature resin or its solution. Although mixing an initiator etc. is mentioned to a solution of 
polymerization nature resin which carries out melt kneading of polymerization nature resin and the 
initiator which mixes an initiator to a pellet or powder of polymerization nature resin as the addition 
method, it is not limited to this. 

[0103]In this invention, a using rate with polymerization nature resin, the above-mentioned cationic 
initiator, and/or the above-mentioned radical polymerization initiator is usually 95:5 to 99.9:0.01 in a 
weight ratio. Polymerization start polymerization with a ratio of a polymerization initiator sufficient by 
less than 0.01 is not obtained, even if it uses it exceeding 5, further improved effect of a rate of 
polymerization cannot be found, and it is uneconomical. Preferably, it is 96:4-98:2. 
[0104]In this invention, a sensitizer etc. can be added according to a request As an example of a 
sensitizer, benzophenone, anthraquinone, 1 ,2-naphthoquinone, 1 ,4-naphthoquinone, benzanthrone, 
p,p'-tetramethyldiaminobenzophenone, Carbonyl compounds, such as chloranil, nitrobenzene, p- 
dinitrobenzene, Aromatic hydrocarbon, such as nitro compounds, such as 2-nitrofluorene, anthracene, 
and a chrysene, Although nitrogen compounds, such as sulfur compounds, such as diphenyldisulfide, a 
nitroaniline, a 2-chloro-4-nitroaniline, 5-nitro 2-toluidine, and tetracyanoethylene, etc. can be 
mentioned, it is not limited to these. 

[0105]The 6th this invention is an insulator, wherein it has at least one alkenyl ether group in 
intramolecular and a dielectric constant consists polymerization nature resin (D) which is 3.0 or less 
of cationic polymerization or hardening resin produced by making carry out a radical polymerization. 
[0106]It has in intramolecular at least one alkenyl ether group used in order to obtain an insulator of 
the 6th this invention, and the following - (D-1) (D-4) is mentioned for a dielectric constant as 3.0 or 
less resin (D). 
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[0107](D-1) Polymerization nature resin characterized by number average molecular weights being 
2000-1 million by copolymer of a monomer expressed with the above-mentioned general formula (1) 
which is polymerization nature resin of the 1st this invention, and a monomer more than a kind 
chosen from a monomer expressed with general formula (2) - (6). 

(D-2) Cyclic olefin system resin which is polymerization nature resin of the 2nd this invention and 
which has at least one alkenyl ether group in intramolecular (A^ 

(D-3) Polyphenylene ether system resin which is polymerization nature resin of the 2nd this invention 
and which has at least one alkenyl ether group in intramolecular (B-,) 

(D-4) polyolefin system resin (C^ which is polymerization nature resin of the 2nd this invention and 
which has at least one alkenyl ether group in intramolecular 

[0108]Cationic polymerization or by carrying out a radical polymerization, an insulator of this 
invention is obtained for this polymerization nature resin (D). It is as the 4th above-mentioned this 
invention having described cationic polymerization or a method of carrying out a radical 
polymerization. 

[01 09] Polymerization nature resin (D) of this invention cationic polymerization or an insulator 
produced by making carry out a radical polymerization, For example, it is used as the Oba coating 
material or layer insulation materials, such as electronic devices, such as a semiconductor device, a 
light emitting diode, and various memories, a hybrid IC, MCM, a wiring circuit board or a display piece. 
For example, it may be used as interlayer insulation films, such as a multilayered circuit board of an 
electronic circuit, a multilayer may be [ but / much more ] sufficient as this interlayer insulation film 
again, and 100 micrometers or less of the thickness is usually 50 micrometers or less. As how to use 
the Oba coating material and layer insulation material, after applying to a substrate, for example, 
perforation etc. are processed as mentioned above if needed, and an optical exposure and/or a 
heating cure give heat resistance and solvent resistance. Multilayering is also possible by repeating 
this operation. As for an insulation film obtained by this, insulation resistance water absorption 0.1% 
or less usually 10 15 - 10 17 omega/cm, It is 0.0001 to about 0.01, and compared with an epoxy resin 
and polyimide resin which are the insulating materials used conventionally, a dielectric dissipation 
factor whose dielectric constants of 1 MHz are 2.2-3.0, and 1 MHz is low water absorption, and is 
excellent in electric insulation, such as a lower dielectric constant. On the other hand, even if it 
contacts a pattern which is equivalent to the conventional insulating material as for heat resistance, 
and was formed to 300 ** solder for 1 minute, Abnormalities, such as sagging of a pattern, collapse or 
a blister, are not accepted, and that of crack resistance to various solvents are good, and their 
adhesion with inorganic materials, such as silicon, or metal is also good. An insulator of this invention 
has substantially low absorptivity as compared with the conventional insulating material, and is useful 
for improvement in the reliability of a semiconductor device and electronic parts. Although polyimide 
resin is generally well used as an insulating material between thin film layers, and heat resistance of 
polyimide resin is high, generally a dielectric constant is 3.5 or more, and water absorption is 1% or 
more. On the other hand, an insulator layer between thin film layers formed with an insulator of this 
invention is 2.8 or less dielectric constant, and since water absorption is also 0.1% or less, it has a big 
merit for improvement in the speed of an electronic circuit, and densification. 
[0110] 

[Example]Hereafter, although an example explains this invention further, this invention is not limited 
to this. 

[01 11]Temperature control was carried out to 80 ** under nitrogen aeration, teaching and agitating 
100 g of toluene in 4 mouth flask the agitating device of 1500 ml of examples, and with a temperature 
controller. After 25 g of styrene, 89 g of pro PENOKISHI ethyl methacrylate, 48 g of isobornyl 
methacrylate, 47 g of perfluoro propylvinyl ether, and 0.1 g of azobisisobutyronitrile were dropped 
there over 240 minutes, it riped at 80 more ** for 60 minutes. It cooled to the room temperature 
after that, and the solution in a flask was taken out. 190 g of copolymer was obtained by distilling off 
toluene for the solution under decompression of 70 ** and 10mmHg by the reduced-pressure-drying 
inside of a plane. Introduction of the propenyl ether group was checked by checking copolymer by 
1 H-NMR (in 1 H-NMR, it is the chemical shift delta 1.6, delta 4.4, and delta 6.0). As a result of 
checking a molecular weight by GPC, it was the number average molecular weight 250,000. This 
resultant 95.0 weight section and optical cationic initiator (made in Union Carbide "UVI-6990") 5.0 
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weight section were dissolved in toluene 100 weight section. The solution is applied with a spin coat 
method on the silicon wafer in which aluminum wiring was formed on the Si0 2 film of 4000-A 
thickness, After drying for 10 minutes at 80 **, when it irradiated with ultraviolet rays for 1 minute at 
150 ** (the high-pressure mercury lamp of 80 W/cm is used, and the distance of 10 cm and 
irradiation intensity are the conditions of 1 60 mW/cm 2 ) and was made to polymerize at 1 50 more ** 
for 3 hours, the overcoat film of 3 micrometers of thickness was obtained. 
It was made to polymerize using the solution of the resin composition of the <measurement of 
dielectric constant, dielectric dissipation factor, and insulation resistance> above, the sample was 
created according to JIS K6911, and the electrical property (a dielectric constant, a dielectric 
dissipation factor, insulation resistance) was measured. A result is shown in Table 1 . 
[0112]Temperature control was carried out to 80 ** under nitrogen aeration, teaching and agitating 
100 g of toluene to the same device as example 2 Example 1. After 32 g of styrene, 1 14 g of pro 
PENOKISHI ethyl methacrylate, 62 g of isobornyl methacrylate, and 0.1 g of azobisisobutyronitrile 
were dropped there over 240 minutes, it riped at 80 more ** for 60 minutes. It cooled to the room 
temperature after that, and the solution in a flask was taken out. 190 g of copolymer was obtained by 
distilling off toluene for the solution under decompression of 70 ** and 10mmHg by the reduced- 
pressure-drying inside of a plane. Introduction of the propeny! ether group was checked by checking 
copolymer by 1 H-NMR As a result of checking a molecular weight by GPC, it was the number 
average molecular weight 260,000. This resultant 95.0 weight section and optical cationic initiator 
(made in Union Carbide "UVI-6990") 5.0 weight section were dissolved in toluene 100 weight section. 
When it was made to polymerize like Example 1 using this solution, the Oba coat film was obtained. It 
was similarly estimated as Example 1. The result is shown in Table 1. 

[0113]Temperature control was carried out to 80 ** under nitrogen aeration, teaching and agitating 
100 g of toluene to the same device as example 3 Example 1. After 50 g of perfluoro propylvinyl 
ether, 89 g of pro PENOKISHI ethyl methacrylate, 65 g of perfluoro ethyl methacrylate, and 0.1 g of 
azobisisobutyronitrile were dropped there over 240 minutes, it riped at 80 more ** for 60 minutes. It 
cooled to the room temperature after that, and the solution in a flask was taken out. 190 g of 
copolymer was obtained by distilling off toluene for the solution under decompression of 70 ** and 
10mmHg by the reduced-pressure-drying inside of a plane. Introduction of the propenyl ether group 
was checked by checking copolymer by 1 H-NMR. As a result of checking a molecular weight by GPC, 
it was the number average molecular weight 260,000. This resultant 95.0 weight section and optical 
cationic initiator (made in Union Carbide "UVI-6990") 5.0 weight section were dissolved in toluene 
100 weight section. When it was made to polymerize like Example 1 using this solution, the Oba coat 
film was obtained. It was similarly estimated as Example 1. The result is shown in Table 1. 
[0114]Temperature control was carried out to 80 ** under nitrogen aeration, teaching and agitating 
100 g of toluene to the same device as example 4 Example 1. After 50 g of perfluoro propylvinyl 
ether, 89 g of pro PENOKISHI ethyl methacrylate, 65 g of isobornyl methacrylate, and 0.1 g of 
azobisisobutyronitrile were dropped there over 240 minutes, it riped at 80 more ** for 60 minutes. It 
cooled to the room temperature after that, and the solution in a flask was taken out. 190 g of 
copolymer was obtained by distilling off toluene for the solution under decompression of 70 ** and 
lOmmHg by the reduced-pressure-drying inside of a plane. Introduction of the propenyl ether group 
was checked by checking copolymer by 1 H-NMR. As a result of checking a molecular weight by GPC, 
it was the number average molecular weight 250,000. This resultant 95.0 weight section and optical 
cationic initiator (made in Union Carbide "UVI-6990") 5.0 weight section were dissolved in toluene 
100 weight section. When it was made to polymerize like Example 1 using this solution, the Oba coat 
film was obtained. It was similarly estimated as Example 1. The result is shown in Table 1. 
[0115]Ring opening polymerization of the example 56~methyl-1 ,4:5,8-dimethano- 1, 4, 4a, 5, 6, 7, and 
8 and the 8a-octahydronaphthalene (MTD) is carried out by a publicly known method. The 
manufactured ring-opening-polymerization object is hydrogenated. Obtained about 100% of cyclic 
olefin system resin [hydrogenation rate:number average molecular weight about 28,000(polystyrene 
conversion)] 100 weight sections, pro PENOKISHI ethyl methacrylate 20 weight section, and 2,5- 
dimethyl- 2,5-di-tert-butyI peroxide hexane. (the "par hexa 25B" by Nippon Oil & Fats Co., Ltd.) 
After carrying out the dry blend of the 7.0 weight sections at a room temperature, it extruded with 
the biaxial extrusion machine on 260 ** of cylinder temperatures, and conditions with a screw speed 
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of 230 rpm. Introduction of the propenyl ether group was checked by checking this resultant by H- 
NMR. This resultant 95.0 weight section and optical cationic initiator (made in Union Carbide "UVI- 
6990") 5.0 weight section were dissolved in toluene 100 weight section, and the solution was 
obtained. When it was made to polymerize like Example 1 using this solution, the Oba coat films are 
profitable ****. It was similarly estimated as Example 1. The result is shown in Table 1. 
[01 16] Viscosity number etasp/c measured with 630 ** of examples and 0.5 g/dl of chloroform fluid 
Poly (2,6-dimethyl- 1, 4-phenylene ether) 100 weight section of 0.54 r After carrying out the dry blend 
of pro PENOKISHI ethyl methacrylate 1.5 weight section and the 2,5-dimethyl- 2,5-di-tert-butyl 
peroxide hexane (the "par hexa 25B" by Nippon Oil & Fats Co., Ltd.) 1.0 weight section at a room 
temperature, It extruded with the biaxial extrusion machine on 300 ** of cylinder temperatures, and 
conditions with a screw speed of 230 rpm. Introduction of the propenyl ether group was checked by 
checking this resultant by 1 H-NMR. This resultant 95.0 weight section and optical cationic initiator 
(made in Union Carbide "UVI-6990") 5.0 weight section were dissolved in toluene 100 weight section, 
and that solution was obtained. When it was made to polymerize like Example 1 using this solution, 
the Oba coat film was obtained. It was similarly estimated as Example 1. The result is shown in Table 
1. 

[0117]Example 7 — polystyrene resin [number average molecular weight 28,000 [ about ]] 100 weight 
section obtained by the publicly known method, pro PENOKISHI ethyl methacrylate 20 weight section, 
and 2,5-dimethyl- 2,5-diH:ert-butyl peroxide hexane (Nippon Oil & Fats.) After carrying out the dry 
blend of the Make "par Hexa 25B" 7.0 weight section at a room temperature, it extruded with the 
biaxial extrusion machine on 260 ** of cylinder temperatures, and conditions with a screw speed of 
230 rpm. Introduction of the propenyl ether group was checked by checking this resultant by 1 H- 
NMR. This resultant 95.0 weight section and optical cationic initiator (made in Union Carbide "UVI- 
6990") 5.0 weight section were dissolved in toluene 1 00 weight section, and that solution was 
obtained When it was made to polymerize like Example 1 using this solution, the Oba coat film was 
obtained. It was similarly estimated as Example 1. The result is shown in Table 1. 
[0118]190 g of styrene / pro PENOKISHI ethyl methacrylate / isobornyl methacrylate / perfluoro 
propylvinyl ether copolymer were obtained like example 8 Example 1. This copolymer 95.0 weight 
section and radical polymerization initiator (1 ,1 ,3,3-tetram ethyl butyl hydroperoxide) 5.0 weight section 
were dissolved in toluene 100 weight section. The solution was applied with the spin coat method on 
the silicon wafer in which aluminum wiring was formed on the Si0 2 film of 4000-A thickness, and 
after drying for 10 minutes at 80 **, when it was made to polymerize for 300 minutes at 180 **, the 
overcoat film of 3 micrometers of thickness was obtained. It was similarly estimated as Example 1 . 
The result is shown in Table 1. 

[01 19] 190 g of styrene / pro PENOKISHI ethyl methacrylate / isobornyl methacrylate copolymer 
were obtained like example 9 Example 2. This copolymer 95.0 weight section and radical 
polymerization initiator (1,1,3,3-tetra methyl butyl hydroperoxide) 5.0 weight section were dissolved in 
toluene 100 weight section. When it was made to polymerize like Example 7 using this solution, the 
Oba coat film was obtained. It was similarly estimated as Example 1. The result is shown in Table 1. 
[0120]190 g of perfluoro propylvinyl ether / pro PENOKISHI ethyl methacrylate / perfluoro ethyl 
methacrylate copolymer were obtained like example 10 Example 2. This copolymer 95.0 weight 
section and radical polymerization initiator (1,1,3,3-tetra methyl butyl hydroperoxide) 5.0 weight section 
were dissolved in toluene 100 weight section. When it was made to polymerize like Example 7 using 
this solution, the Oba coat film was obtained. It was similarly estimated as Example 1. The result is 
shown in Table 1. 

[0121]190 g of perfluoro propylvinyl ether / pro PENOKISHI ethyl methacrylate / isobornyl 
methacrylate copolymer were obtained like example 1 1 Example 3. This copolymer 95.0 weight 
section and radical polymerization initiator (1,1,3,3-tetra methyl butyl hydroperoxide) 5.0 weight section 
were dissolved in toluene 100 weight section. When it was made to polymerize like Example 7 using 
this solution, the Oba coat film was obtained. It was similarly estimated as Example 1. The result is 
shown in Table 1. 

[0122]The resultant of cyclic olefin system resin and pro PENOKISHI ethyl methacrylate was 
acquired like example 12 Example 4. This resultant 95.0 weight section and radical polymerization 
initiator (1,1 ,3,3-tetramethylbutyl hydroperoxide) 5.0 weight section were dissolved in toluene 100 
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weight section, and the solution was obtained When it was made to polymerize like Example 7 using 
this solution, the Oba coat films are profitable ****. It was similarly estimated as Example 1. The 
result is shown in Table 1. 

[0123]The reactant living thing of poly (the 2,6-dimethyl- 1, 4-phenylene ether) and pro PENOKISHI 
ethyl methacrylate was obtained like example 1 3 Example 5. This resultant 95.0 weight section and 
radical polymerization initiator (1,1,3,3-tetramethylbutyI hydroperoxide) 5.0 weight section were 
dissolved in toluene 1 00 weight section, and that solution was obtained. When it was made to 
polymerize like Example 7 using this solution, the Oba coat film was obtained. It was similarly 
estimated as Example 1. The result is shown in Table 1. 

[0124]The resultant of polystyrene resin and pro PENOKISHI ethyl methacrylate was acquired like 
example 14 Example 6. This resultant 95.0 weight section and radical polymerization initiator (1,1,3,3- 
tetramethylbutyl hydroperoxide). 5.0 weight section were dissolved in toluene 100 weight section, and 
that solution was obtained. When it was made to polymerize like Example 7 using this solution, the 
Oba coat film was obtained. It was similarly estimated as Example 1. The result is shown in Table 1. 
[0125]Temperature control was carried out to 80 ** under nitrogen aeration, teaching and agitating 
100 g of toluene to the same device as comparative example 1 Example 1. Styrene glycidyl 
methacrylate copolymer was obtained by using there 120 g of styrene, 89 g of glycidyl methacrylate, 
and 0.1 g of azobisisobutyronitrile, and making them react to it like Example 1. This copolymer 96 
weight section and 4,4'-screw azide benzal (4-methyl) cyclohexanone 4 weight section were 
dissolved in xylene 100 weight section, and the solution was obtained. When it was made to 
polymerize like Example 1 using this solution, the Oba coat film was obtained. It was similarly 
estimated as Example 1. The result is shown in Table 1. 

[0126]In comparative example 2 Example 4, glycidyl group denaturation cyclic polyolefin resin was 
obtained by being with glycidyl methacrylate instead of pro PENOKISHI ethyl methacrylate, and 
making it react like Example 4. This modified resin 96 weight section and 4,4'-screw azide benzal (4- 
methyl) cyclohexanone 4 weight section were dissolved in xylene 100 weight section, and the solution 
was obtained. It was made to polymerize like Example 1 using this solution, and the Oba coat film was 
obtained, and it was similarly estimated as Example 1. The result is shown in Table 1. 
[0127]In comparative example 3 Example 5, glycidyl group modified-polyphenylene-ether resin was 
obtained by being with glycidyl methacrylate instead of pro PENOKISHI ethyl methacrylate, and 
making it react like Example 5. This modified resin 96 weight section and 4,4'-screw azide benzal (4- 
methyl) cyclohexanone 4 weight section were dissolved in xylene 100 weight section, and the solution 
was obtained. It was made to polymerize like Example 1 using this solution, and the Oba coat film was 
obtained, and it was similarly estimated as Example 1. The result is shown in Table 1. 
[0128]In comparative example 4 Example 6, glycidyl group denaturation polystyrene resin was 
obtained by being with glycidyl methacrylate instead of pro PENOKISHI ethyl methacrylate, and 
making it react like Example 6. This modified resin 96 weight section and 4,4'-screw azide benzal (4- 
methyl) cyclohexanone 4 weight section were dissolved in xylene 100 weight section, and the solution 
was obtained. It was made to polymerize like Example 1 using this solution, and the Oba coat film was 
obtained, and it was similarly estimated as Example 1. The result is shown in Table 1. 
[0129] 
[Table 1] 
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[0130]The insulators of an example are a dielectric constant, a dielectric dissipation factor, insulation 
resistance, and a heat-resistant point, and showed the performance which was excellent in each. 
Compared with the comparative example 1 which does not contain the monomer (1) expressed with 
the general formula (1) of this invention especially in respect of a dielectric constant, example's 
[ each ] excelling is clear from Table 1. The comparative example 1 uses glycidyl methacrylate 
instead of the monomer (1) of this invention, it is acquired by carrying out copolymerization of it to 
other monomers, and this performed composition and evaluation, in order to compare with Examples 
1, 2, 3, 8, 9, and 10. The comparative examples 2-4 are acquired by denaturalizing by glycidyl 
methacrylate instead of the monomer (1) of this invention, and this performed composition and 
evaluation, in order to compare with Examples 4, 5, 6, 7, 1 1 , 12, 1 3, and 14. 
[0131] 

[Effect of the Invention]The thin film cationic polymerization or the insulator produced by making 
carry out a radical polymerization excelled [ thin film ] polymerization nature resin and polymerization 
nature resin of this invention in heat resistance, solvent resistance, low water absorption property, 
electric insulation, a lower dielectric constant, adhesion, chemical resistance, etc. can be formed. It is 
suitable for the polymerization nature resin composition and insulator which constitute the overcoat 
material or layer insulation material used for the circuit board used especially for various electric 
appliances, electronic parts, and a semiconductor device. The polymerization nature resin 
composition and insulator of this invention are not what is limited to use of the above technical fields, 
It is an excellent material which can be used in various fields and can be used especially for formation 
of a thin film taking advantage of the characteristics, such as the above outstanding heat resistance, 
solvent resistance, low water absorption property, electric insulation, a lower dielectric constant, and 
chemical resistance. 
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£©ftfi^ pjflfettffi©'* ^ i cd^ > y Attflnsats: 

fe<=fcO'cn6<D (ft) *£f*©**^»M»&£* 

(A. - 1 ) -/u>#^*>ffi* (ft) M^r 
(A„-2) y;U^';U^>§y^:^v-ix^u>^a- 

(A,-3) yjU*JOU*>3!*-/ v~-£ttfln (ft) fi^ 
2&xn%tlZ>S)l>i}<)\,*>M*:S-?~<Dtf1X\ (ft) 31 
^f*. Sfcttttffini (ft) S^f*** *tft 

[0 0 3 9 ] KT©««&ffi«cj:0±ia© (A. - 1 ) 

- ( a 0 - 3 ) <Dtmm&mw* < >*«m*«is 

^>^/7-ot (ft) m&Lxwtm (ft) s^<* 
(ft) m£{**<Dmm-fcmr.nte&**mmmurm 



C8) #H¥ 1 1-14 0 13 4 
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mLximwmKm* < >*»MB*«jfi-r&. 

(A,- 3) >PU< t t>—m<DS)l#fr*>m*:S V- 

^M#nt^ *>ffc£»> /r;t^x^ 

t, &*D<0^ffiCC"C«JH (ft) l^UTWSD (ft) 

^Kcciei;rS6n/cftjjn (ft) 

10 [0 04 0] buSB (A 0 -1)-(A D -3)(D (ft) fi 
W^ccti. (ft) *£«Cc**»jtoOTttft3-eSC£ 

[0 041] 3«t*3f- U 7 ^ >**MB (A. ) ^SBST & 

Mf3- 1 4 8 8 2#&«. «fBS¥3 -12 2 13 7^ 
20 «fBB¥2 - 2 2 74 2 4#&«, 1*98^2-2 7 

6 8 4 2 ^&nicm frs$tiXl<>Z>S)l#)l<*>m*:S'? 

is* $ 9 £ t Hot? £ v^£^:>^p^> 
^^xyt7^i/>, >^^n^>^^x>CD3^4S 

ttfln^; cn6^^^u^>^b^cor;ix^ju, r;i/ 

*yf>. iz&mm&mmte ; 

30 ^ + roi. 

5 - 2 - y >M/#\>U*> 4 5, 

5 -S^^Jl/- 2 - ^;I/jJOU*>, 5-x^;l/-2-y 

^ 2 - s)ItF)Is*>, 5 -frs- 

2 - s)i>tf)i>*y. 5 5 h^^i^x 
;U- 2 - 5-7 ^x;b- 2 - 

40 5>^n^>^?^x>, 2, 3 - i/fc KCiS^^^P^>^ 
ixx> ; 6 -y 1 . 4:5, 8-^y^^-l, 

4, 4a, 5, 6, 7, 8, 8a-t^^t Fot7^ 
6 1 , 4:5. 8-^£y-l. 

4, 4a, 5, 6, 7, 8, 8a-t^tFot7^ 
U>, 2, 3-'>^0^>^yi/t7^X 6-x 
^Uf r >-1, 4:5, 8-^^^y-l, 4, 4a, 

5, 6, 7, 8, 8a-t^tFOt7^1/> v 6- 
^DO-l, 4:5. 8-^^^y-l. 4. 4a, 

5, 6. 7, 8, 8a-t^t Fnt7^1/> ( 6 - 
50 isTS~\, 4:5, 8-^^^y-l, 4. 4a, 
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5, 6. 7, 8. 8a-^^^bFPt7^l/> 1 6- 

4:5, 8-^*^-1, 4, 4a, 
5, 6. 7. 8, 8a-t^^bFPt7^U>, 6~ 
^ b+v'Aul/jtfx;!/- 1 , 4:5, 

4, 4a, 5, 6. 7, 8. 8a-t^^t Fot7^ 
U>;1, 4:5, 8-^£^-l. 2, 3, 4, 4 
a, 5, 8, 8 a t FP-2, 3->^P^> 
^x/t7^1/>. 1. 4:5, 10:6, 9-h'J 

2. 3, 4, 4a, 5, 5a, 6, 9, 9 
a, 10, 1 0a - 3-is9w<> 
£>>xyy> h ^-fc> ; 1, 4->^y-l, 4, 4 
a v 4b, 5, 8, 8a. 9a-t^^t FP7i^U 

5. 2. 3, 4. 4a, 5, 8, 

8 a t KP- 2, 3-^^n^>^> ; x/t7 

>^^ryv-ti, »SC»B2aH±* 

4:5. 8-^£y-l. 4. 4a. 

5, 6, 7, 8, 8 a - t^^t FPt7^> (MT 

D) t*£<Di/M t Fnt^ ^u^S, 

D^>^^x> (DCP) , 5 -x^- 'Jf^- 2 - y;U 
dOl/*> (ENB) . *5cfcO'cn6^2«fe(±<D«^ 

[0042] waa^^^u+^s*-/ v-^s^pjfg 

-^r->, 3 1 -:/*r> s 1 -^>f>, 3 
l -^>t~> > 4-^^jU- 1 -^>f*>, 
1 -^+-fe>, 1 1 -x-teX 1 - KfHz 
>, 1-f h7fir>, 1 -"^^1^'r-fe> > 
>^(Da - tU7 -< >£i ; ^P^V^rX ^^n^ + 
-fe>. 3, 4 -^^^;i/^^a^>f*>, 3 - ^f;i/y 
^u-s+-fe>, 2- (2-^^;U^^;U) - 1 -i^P 

^fUy^^t'x^fif^; 3a, 5, 6, 
7a-f F7t FP-4, 7-^^y-lH->f>f> 

^^y;u^u^>Mflg?S^U7 a > ; l. 4 

1tv ; x>, 1, 6-*^*t>X>, 2-^^;U-l, 5 
-^*tJ-^x>, 5 — ^'£>>x>, 

7->^;U-l, 6-;f££^x> % ^p^+if^x 
>, y>'^p^>^^x> l Jl/f h7t FnOf 

-fcH 2 -i— )-H 



(9) *JRI¥ 11-14 0 13 4 
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* > k ^fc'x;U«^>-fe?>, 1, 5 -^\+1t^x> v y;U# 
;U^x>©J; 5&^ft®^x> : 2-:/p^x;v- 
2, 5 - ^/U;iOU:J-^x>, l. 3, 5-^£MJx 

1, 4, Q-f^F'JiXD^^^F 'Jiy^cCi' 
-/f&tB&s. ><DttJJUS^f*#> h i» w -/ >^ 

cctt*.T >Mco^ft&^x>£3H>£ c <t 

Tii, W*tf5 ~ V~)l>S)ltf)l>*>. 5 -x^ <jf> 
-2-y;W^> (ENB) , 5-^^u>-2-y 
;U#;U*>, 5 -4 y^Pb'y 2 - s)l#)l>* 

©Ci*«JnftS[^(t<hLrtt. m«MTD/ENB 

*Jl>%fcTF\ »*1/<B7 0^«HT, J:W£0< 
(26 0^%«K'*^ o i^U>«WftfO*^v 

T, 0 < » 2 0 *;l/%JiCF\ J:0»*l<»10* 

[0 04 3] < >mmm (aj * 

30 CD^^;US, ^ ? u>it> u < «^ < i t 

(7 ) r*34iSW«»rjB*3tiT«c&C:i*«p 
«if51^tt«J!i (A,) », IiW2©WK:*-U7 -y> 
^«JJI§ (A,) tc. S!ttSf&Cc:cfc0r;l/^^^x-^;u 

tE©ft#«i Lttt. m«tttU7 * >*«tBfi (A 

„) ccr^^xji/x-T-jus^w^iafn-tyv-*^^ 

[0044] 
40 [ft 1 0 ] 

(7) 



[0 04 5 ]^ R^i^cSRH^Sfctt-rf^Jl/Sr* 
£ 0 XB-COO-R'-i/di-O-R 1 -^^ R 

2 «7j<iSS £ /c t*^ p y ym^v a& 3 nr c >r & c> 



[0 04 6 ] m^iteffiffi (A») *K^£n&T;U^x 

^x-f^iittB, siwwzoiiuta^ 

/c r ; 1/ ^ x ;u x - f ;U S i la] « CD 4> <D titm tf 6 -6 . 



(10) 



17 



[0 04 7] *«9!©«^tt«M (A, ) r;u>rx 

x-^a >^UV h 9*7? -Y - (GPC) 0C<££##T 
ft] MS 2 0 0 0 - 1 0 07J, *f *L< »8 0 0 0 

[S6tt«J!l (A,) ttHc^W£n£T;^x;Ux^x 
;UB*©M*JR^-OK«/«^tt««l (A») ©llx 
10 0; 11%] 0. 05-511%, *?* L< » 
0. 1 -3SM%©iiJ£-r£>£ 0 7^^xjux-^;I/S io 

[0 04 8 ] ar«:«sai^tt«iiB (aj aevfc* 

[0 04 9] ##MH©*£tt«lll ( A, ) MIBCDJ: 
(A.) r - f^S^BfD* ^ 7- 

[0 0 5 0] CCO??? hSjeS-ttSTJl/^^X-'f- 20 

[0 0 5 i] ^77 hsi£W, * > 

3fettMS (A.) iTi^^^i-^HM^fifflt^ 
■7 * >^<8JIS (A.) i7;^^^x-f;HMT^ 

^^-i7 2^27 JH6£««fc gasman* fcfttttta 

«CLTSJC&3#S*ffi (fcHM^ffi) fcj; Offset 

-c££ D ttSJ£*flt«j3W, m^ttwus (a,) r**. 30 
VvvvmsA*. mtttis? 4>mmm (a.) £t>o> 
^rx;ux-f ^us^w^iafa-t^v-i* l 0 0°C-3 

ti, 0. 0 5-511%, »*0<te0. 1-311% 
[0 05 2] **IH©*^tt«lli<!: Lttt, ±fE<£«* 40 

©Office j: osensr^^-^x-^ni^atK* 

mfc^u? ^ >,^«iflg (a,) irj^^i/x-fjH 
*£*«co»K*i'? -f >*»Hi (a.) <b©«£«rc 



SB? 1 1-14 0 13 4 
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[0 0 5 3 ] #&W©«^ttWI» (A, > CCB, »r3fc: 

jb&t. »{tB5±»»j, «kS^jft^o»»»i*WJ!iO"ra 

[0 0 5 4] ^/c*^1(DIMW ( A x ) 

[ 0 0 5 5 3 S2<D«Mffln^'J7x^U>x 

-fik^w (Bo) b, (8) -c^sn 

[0 05 6] 

[fbi i ] 



0 -f^-H). 



(B) 



^ 1 (DtZWkmm+ZtkL, £/cq^2-6<D<b£Q 
[0 0 5 8 ] — ttS (8) *<DQ-C^3*l£fc + 

©Htta ( l o ) - ( l 3 ) r«sti*ft^«3W*tf 6 

[0059] 
[{tl 2] 




(10) 



19 



(11) 



nmw- 1 1-140134 

20 






(12) 



(13) 



R» \ 



(11) 



R t2 

io *tit><D&tmm&. mm, «st xn^-A*, ^ 

^rit, <b 1 3Cc4d^TR 12 i5te^L/c2ocD>'xr-;U 

it l 4(a^^R u iY\ fb 1 5CC*m£R w i 
Y\ fbl 6CC^^^>R 1J ctY 2 (D^(4g«T^r^x 

TIE^b ( 1 4 ) - ( 1 8 ) *M*l:T6*iS. 
20 [0 0 6 4] 

[fbl 6 ] 




(14) 



X30* Cfb 1 T 3 




ChU A o / 



[0 0 6 7 ] 



21 



(12) 

* * [fbl 9 ] 



«fBB¥ 11-14 0 13 4 
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[0 0 6 8 ] 




[0 0 6 9] — ( 8 ) *<D J TK— ( 9 ) 

R 10 R 7 



★ [0 0 7 0 ] 
[<t2 1 ] 




(9) 



[0 0 7 1] ±IS-«3; (9) tCfcOT, R\ R\ R 

;U^;US(£>#iJ<h LrtJy x^jUS, n-^Jb 

« ^ * - ;US3W* if 6 n % ADTiK ;U&<DF«J ilt 

[0072] *«wccffli^n^-«s; (8) ©tfu? 

f-;H»HS (Bp) OW^ll^tltd 

(2. 6 - >^ 1 , 4 -^^^-u>x--r;u) , 
(2, 6 - ^ 1 , 4 *^-U>x--r 



{*, 2. 6-^^^^7xy-JPt2-^f^-6-7 

[0073] Ki±jfi^yt# »; ? x ~ u >x -7~)i>mm 

(BJ CD^S^CO^T^, 3 0°C, 0. 5g/d 1 

1-1. 0©l5HCC*-5>fc©3&iSWCCfigffl-C#S. 
[0 0 7 4] $W^y7x^L/>i-r^W 

iSo-MR (7) ?mzttz>^mm-cm%ztixrj:z>c 
50 »;7x^u>x-f-ju»«ii (B D ) ccKttSCEtcj:0 



(13) 



23 



[0 0 7 5] Sr^tt«B§ ( B, ) *&<:^£ft£7 ;Hrx 

[0 0 7 6 ] (BJ «, TJl^x 

KYtyft+m. (^^P^+^>*«Jflli-rSGPCCcJ: 
*##T«I) tt, jl^2 0 0 0-l 0 0 7L *?£0<t*8 
0 0 0— 1 0 7?<D<><D"C#>0, y^x^x-x.JUgtf) 

x. # w-foz>mzm%nmmmvQ. 05-511 
»*l<bo. l -3M%cd»Ii^t&£ 0 

[0 0 7 7 ] WTCCHuM^tttMIIB ( B, ) UhVlc* 

[0 07 8] *SW8d)S^tt«JIB < B, ) ti, MIScDJ: 
*> CC LT St^ L/ctf U 7 x x U > ^Jl/*«9BI 

(Bo) tc, r^^-ii'X-f^i^fia^^v- 
c<tetj:of# e>ft£o 

[0079] c<o#?7 hJSJtD$#^r;u^^-;ux-f- 

[0 08 0] ^77 FSto^, ^-**^FIf<0^^* 30 
WHS (Bp) i7J^^Jl/x-f-JHM^fi«*^7 
u>x--r;^«*BS (Bo) ir;^^-i^-fjH^ 

w^Pflain* ✓ v - 1 ? vio t zmmm its 

3ESJ£4«E«!**, S^ttHJJIS (BJ r&£ 0 h 
SK«. ±^U/cm^t±^Bi (A,) ^ISSffiiH* 

[ 0 0 8 1] #»B<DS£tt»gt<t irtt. ±iB©«* 40 
©#ffi*C J: 9f#6ft£T^x;Ux~ir;l,g^W* 7 

x^i/>x-7-««j)!i (B,) *#Brc. 
f*^S^W^»;^^^u>x^f-;n^fi}li (B»> ir 
jrhmkb.) i©as«r»otfeSt». i/ccne 
;u^«!Jl§ <B a ) r;i^x;ux-7vustwcfc* 



1 1-14 0 13 4 
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[0082] *m}<Dm&mim (bj tc«. ^Mic 

[0 0 8 3 ] $ /c*#6W60S^tttt«i (BJ 

[0 0 8 4 ] W2C!>**W'Cfl[«'rS#y*U7 
*SJ)§ (Co) 5S*D©*ttecJ:i3d>tt< 

it— ao^iawt a^Mtk^lfc <«*« 

[0 0 8 5 ] #*WT/Bi>**y * >?MSfJ!§ (C 

[0 08 6] -f>*«IB (Co) 43 

(7) xmztizmm&xw&Ztixte&ctzm'&t 
t^l^Wi (c,) (J. mrgacDCi^^y^u^ 
>^ttJJ!g (Co) KXttKi£cc<fc9T;u*xji/x-^ 

Lttt, #';*U7-(>*«IS (Co) *CT^x;Ux 

[0 0 8 7] (cj ^c^sn^r^x 

^-fJHilttt SlOSflOZOlil/ta-< 
fa T ;U ^ ^ )l x - JUS t |pJ»(D & ©#3* tf 6 ft & o 
[0 0 8 8 ] **?8<0*^tt«ll (CJ tt, r;u*-x 

ffi) U> il^2 0 0 0- 1 0 07J, W*0< B8 0 0 0 
~~ I 07i<Db<DXdbK) , TJU^rx;l/X-^;l/S^WS 

UT-*SC>B«JM««ai'r0. 0 5-511% W 
*L<«0. 1 -3M%<DfiJ^r#>6 0 r;l/^rxjux 

[0 08 9] WTCC(Jga«^tt«IIB (C a ) fcfcWC* 
[0 0 9 0] *^©m^tt«JII (C) fjffiOJ: 

^ccur»utofc#y (c.) cc. r 

5 #T r ;i/ x - ^;l/£&a» AT * C i cfc 0 f# 6 
ft£ 0 



(14) 



25 



[0091] c(D??y ts.i&z&zrfrtr-fr*-?' 

( i ) rJis-^S't^v-iU'cas^/cr^^^x- 
f - Jl/S^W^ttfP* ^ v - i [5j*£co orttfpw 6 n £ o 

[0 0 9 2 ] V~>y h&ffc&i, ^-**i/F»©^^* 
ji/»*jH*ffli*"C. ^*r*'J*u:7 a >&fflm (c 

Hi (Co) ir^^-^^-r^SM^^^^^ 
i^^*ju^»i*ifflilllo , rJSies-ii , 4*ffi <* 10 

S^ttMBI (C») r£>£ D V^y HS1C», ^7 F 
HflStt. f»&t/fc*£tttlMB (A,) *f«*ffiiH« 

[0 0 9 3] **WO*^ttttllii Lttt, ±ISOM^ 

S*d*ftc^»;*u7-c (c») £<om&fa 20 

[0 0 94] #IWJ©*£ttli»Jfi (C» ) HTrStc 
(A,) , S^ttttllg (B t ) . S^lSMKIIt (CJ ©5 

*>cd 1 **«ttr«fflr# ss*»» ±is©*^14ttflis© 

(B a ) , m^mm (cj © 1 2 «a 

wbs (Ao), (b ( ) . m^tt^i (Co) 

[ 0 0 9 6 ] »4©##W!tt. ±#i©!in ©#^©S 40 
dttttMBfe L < tt» 2 ©*#W!©«dS*n©WI:#ffi 

oo°c, piKtti o o°c-3 5 0°crab0, B$[ffl£ 



«fRW 1 1-14 0 13 4 
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raax^ racccft&ciK^3ft£fc©rw:&i\, *A8H 

y\ i&J£?m ; 7>y\ ^f^7-fF7>^WW6 
?£SSUra»t»B (B«««tt«) . suras* 
[0 0 9 7 ] 0 

[0 0 9 8] &#**>BM&SiJ<fc &*n©JS*/*- 
*&»I*ttffl'rSCi*S'C#4. *~$Attfcfl»&BiJ£l, 

^A^t^M-a ^ry^TM^jb 

[0 0 9 9 ] %1l**>Wl%ffl\t Lttt, ^ftJO*^^ 

;l/X;l/^^ , )A/tX7x-K p - (7 x^-fr?'*) y 
±^)lisy j:^;UX;U^^^A^^*!t 7Wa7 

^-h, P- (^x^-Jl/7^^) -7 *r.^7 x^-Jl/X;U 

^t/^7*^XW^ , )A^1 1 1f-7;^Dt>X7* - 

^il/toTyf^^-F, t'^ [4- (^ 7 x^;l/X;U 
7x^;H Fb^^lf7;^D7 
t J 7, [4- (>^y x^-;M^7 ^- ^-^) 

^x^;U] Xib7 F't^^ + t7Jl/tP7>f ; e^- 
k (2, 4 -IspWOZ vx>- 1 - ^Jl/) [(1 
^>-fe'>] ~ F e -^+1f7;U5j-a* 
X:7x-k > ; 7 , ;^3^ F^- r )A^tt7JL'tP7> 

*a«btt«. SP-150, SP-170;^ 



(15) 
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KttSL UV 1-6974. UVI-6990; 
t-h"7-m CD- 1 0 1 2 9W&tfhtl&. 

[0100] &5^#;l^te#J. *7^#Jl/Mte#J<b 0 

tf*u<». i2 0'CH±©t©r*^. cocfc^ 

^MteffJi LTHftfcKCtt, 1, 1. 3, 3- 

f - h^^U^Jl/fc Ka^-**-*^ F\ t-7?)l 

*->F, 2. 5-^y^l/-2. 5 - is ( t - 

-^ + ^>) ^^^>>- 3 . W h'OA-^ + i/ F 

;k ^>^;U^?-;U>r£-;k 1 - t h'Pt^^^o 

x^i^ h 2 - b Fa^>- 2 
~ l - 7x^;i/7'o^->- i - ^>, ^yVy*s>, 

[0 102] ^^^>S^1^J4oJ:t>V^/c«'7> ; 77 30 

[0 l 0 3 ] *«WCC*$l*T. M^Bflli ±±IB 
>M£SI*&3»J*5 <fc / * fc »±K 7 ^ 77 ;US^PH(^iJ i 
©ttflMRtett. MttrjiS9 5:5-99. 9:0. 
0lt*6 o *^BB»6ffJOJ:b*3&so. 0l*»SrB. + 40 

< «\ 9 6:4-98: 2t*^ 

[o i o 4 ] *»9jcc*s^r«, Sfacci£i;T*tJ(WJtt 
Vy*s>. T>\-y*s>. l, 2-7^^h + ^>, 

l, 4-7^^h + ^>, ^>X7>hO> > P, p' - 

77Jl/tf^JMb^B5, ^ha^>-fef>. p-^ha<> 
-fe'>, 2 - ^ h n 7 h P{b^«9, T> so 
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F;Ux>, f- h 7vT sx.?ls>tj:£<D&.mi&WJ:E 

[ o l o 5 ] »6©#»W«. r;u^^;i/J— ^Ji/S^r 
m^ffiUJli (D) *#*:*>m^*>u<fcj:^#;us£ 

[0 l 0 6 ] W6(D*|feM©3«3lt**»&3fc«>CCffll»a 
Rl|3^3. OfctTOWJII (D) tim tIT© (D 

- i > - (d-4) w^ns. 
[0107] (D-n^i <o*mi<Dm&&ffimvih 
mraoHKss ( i ) vm^tx^y^-t, -mt 
(2) - (6) v&$tiz*sv~frhmutiz>--na 

-i o ottc*sc **^tt««i. 

(D-2) W2cr>*«IB©S#tt»«ir*& 4 
y * >XttR (A.) 

(D-3) W2(7>*»ll©*^tt«IIBr*5. fl^rttc 
~U (B,) 

(d-4) m2<D*^wofi^tti»asr*>*, #-?f*9tC 

[0108] CO*^14«flS (D) ^77^^>S^^L, 

[0109] $^i<Dl^teifl§ (D) ^77^^>S^ 
3R^-^ % ;n^ij 7 FIC, MCM, 8e»lilKStR*-5> 

*4ibrffli»6n^>. mil n*un<D&fmxs£& 

b£tc&mr:b&< . *©BWtt 1 0 0 /zmKT. 

O^-lO^Q/cin, lMHz©B«**S2. 2- 
3. 0. 1 MHzO««EJ8^0. 0 0 0 1 -0. 01 



(16) 

29 

iwijiiiiittmm^otru. — M^rj< v j $ mown 

3. 5Ja±T?*>5, 1 % 

JBNIffilftHIUStmV 2 . 8OT-C*0, ^K^^O. 1 
%«Tr*-2>ci^6*^lp|Ka>ii!liS<L iK«S<fctc<h 

[0110] 

[fiSfcW] JUT, Hifc««:J:0*»««:3 66ctt?8-r* 

**«ttcn«ciRffi3n&i». 20 

[0111] 3£Jfc«l i 

xnoc h;ux> l 0 0 g£i±&&, aH¥0tt**6fflRil 
MT8 0°CCcSWL/to L/>25g ( :/P 

4 3 g ;^7J^D7'Pt'JH:^il/i- 

f*;u4 7 rv't'x -Y v^o- h ] )>io. l gr£2 
4 0^H^r8TOfcE 3 6&C8 0°Ctt~C6 o##w& 

Lfc. *0««*«EE(iai»«rtr, 7 0°C, lOmmH 30 

1 9 0g*mtc o ftt^H-NMR CH - NMR 
CCfcl^T^ 5 tJ)lisV h d 1 . 6, 5-4. 4, S6. 
0) rffilST^CiCc^O ^a^^;Ux-T-;US<Oz»A 

JR. H(¥^t2 5 0, OOOt^o/Co C<7)J£tt>£ 
^9 5. OltSP, fc<fctf:*#**>S£H»&»J 

Ftt« TU V I - 6 9 9 0 J ) 5. 01 

ass* b>i*> i o ommmcffiMS&tc zcomwi* 
4 o o o^>^x hn-AiKDS i o,flt±tcr;u^^ 40 

ffi«CT»ffiU 8 0°Ctl 05}rMl/dl 1 5 0°C 
r 1 #IH*W«*JH*r (8 0W/cm(OiKE*S87>^ 
SHSfflU SEBtlOcm, MlfWl6 0mW/cm 
2 <z>^fr) U 3 1 5 o°cr 3 B$BHm£ 5 &tctC 
6, IB/13 Jim©* — ^-a- hWll6n/c 5 

i©g$^rffll^I^3t, J I S K6 9 1 

IftH&fii) £»J5£l//c„ e^HC^t e so 
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[0112] 2 

Hfcflll i|pI«o«Stc h;Ux> l o 0 g£{±iA<^ tR 
U>3 2 gr, 'JU-M 14 

yfo^hy^o. ig^2 4 0W-triTi/dl 

«rtr. 7 0 6 C, 1 OmmHfir(D-«ETr h^x>*S 

;ua<D»A£WBO/t Q £/c, GPCWWKSt 
SSl/c^, 8^*12 6 0, ooot^t C 
OSJ£*J5S»9 5. OSSSk *5J:0'**^^>M^H 
^| <:xx*>#~-/M KtfcU TUV 1 - 6 9 9 0 j ) 
5. omfiSB^r 1 0 0SSSBCCj8f»3#/Cc C 

-^n- hl!S^f#6ti/c 0 S/c*«lWI 1 i|5l«CCf¥fflL/ 

fc. i tcisr. 

[0113] Uttffl 3 

HSfeCTl i!5Mi(D^igCc h;Ux> 1 0 0 g^rftii^. 8t 
J¥L^e>fflRii»T8 o'ctciau/c. *c«:* 
7Wa^ot*;n^x;l/x-f^5 0 g, 

£ £ 'J u- h 8 9 ^-7^ox^W^ 
^yu-h65g, ryt'x-fyyfa^F'j^o. l 

g£2 4 O^inaTl/cli £6&C8 0°CttT6 0 

KOfflo/t. 7 0°c, io 

Mftl9 0g^#/c o SI^WH-NMR-CI^ 

fc. Sfc. GPCfcJ:D#*«*ilBLfc»8*. »¥3J 
^12 6 0, 00 0^-./c o C (DJStS^18 9 5 . 

>w Ka» ruvi - 6 9 9 oj ) 5. omm^Di 
x> i o QmwmcmMz&tc, c<Dm^m^xmM 

[0114] 

7;l/ta7'at';L'f.-;i/x^f^5 0 y*n^y + ^> 
i^JM^^'Jl/-F89g, -Yv^JUxjl/^^^'J U 
- h 6 5 g , T ^/t'X-f V^DX h V^O. lg^2 
4 0»3^Wr»TL3fea, 5 6^C8 0°CCcr 6 0 

btc 0 ^(Dm^^mmW^-C , 7 0°C, lOmmH 

i9 0g^f#/c o sm^?^ 1 H-NMRrfiit^'r^c 
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/c GPcic^^ft+mzmmbtcm^ 

2 5 0. 0 0 0t$)-./c o C«M9 5. Ofifi 
tt» ruv I - 6 9 9 0 j ) 5. OMSK* F;Ux> 1 

o oMSP&c^jsstt/co c<Dg«e^mc^rnsswii i 

To 

[0115] io 

6 -y 1 , 4:5. 8-isJ$S-l, 4. 4 

a. 5, 6, 7. 8. 8a-t^^tFnt7^l/> 

(mtd) zftmvfrmcrmmm&Lxm&Ltcmm 

*«S10 0%: &¥#35>^S^ 2 8. 0 0 0 ( # V X 
*U>jftJIO ] lOOlIli^^^xW^ 
*yu-F2 0MtgPfc<fctf2. 5-^*^-2, 5 

(tt)»r^+t2 5Bj ) 7. oMSB^ar 

i ;^-HHk»2 3 0 r pmC0*frT?2(lfffflWcj:0Jip 

(a^-t>^-^V FttSf ruVI-6990j)5. 
OSSflS* h;Ux> 1 0 0MS»lc^#31*SjR£?# 

[0116] mt&9t 6 30 
30°C, 0. 5g/d l(D^aPWAgI«L/c 
ttffittr? s p/c#0. 5 4 (2. 6 -2^**' 

~1, 4 7x^-U>x-f^) lOOSSSPi, 
^y^>xf;M^^'JU-M. 5 MSP, fc^Cf 
2. 5-^^-2. 5 -SM t --T^l/'*-** 
£✓) ^*tf> (Q^ttll (t*> H r^-^ + ^2 5 
BJ ) 1. OlipP^Mt ^^U> F L/cf£, > 
y>^M3 0 0°C, X^'J^M2 3 0 rpm 

m<omx^mmLtc a ccoKi£*flasj9 5. onas, 

*jJ:V**^*>*^H»fiffJ (^^t>^/q pan 
ruvi-6990j)5. 0SS3$£ F^x> 1 0 0 
M»KC*IS<51* f©M?:l#/c 0 C<Z>*«*flJlr>T 

m i cc^-r. 
[0117] mm 7 

8. 0 0 0 ] 10 01tSi7'D^yti>XfJM^ 50 
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V h 2 0M3M$<fct>*2, 5 2, 5- 
V> ( t (H*ffl»t (HO 

Sr;S^^2 5Bj ) 7. 0M»*S»TF5-f 
7'U>FL/cg 1 ^U>^-iaS2 6 0°C, X^'J^u- 
HHk!»2 3 0 r P mO^frr2liljJipm«CCj:0»aiL/ 
/Co COSJC^flEW^H-NMRrMlK-racttCJ: 
O^P^^JUi-f-;Ug<D*A^:ffilSL//c e c<E>KJ££ 
fiHS9 5. OSSStf, teJ:tf**/**>S*J»&SJ 
^t>^-^VFttSruVI-69 90j ) 5. OS 

/Co C©***«l»T»t«l £R«CC«^3*fc£C 
^,t-^'3-FWf#6ti/c 0 *yfcHlfc«l iPJ^Cci? 

fiu/c 0 *©tt**au tcijvr. 

[0118] HJfcW 8 

/c 0 C<DftI^9 5. OllgP. *$J:V9y/7J«6 
fWJ(l, 1. 3. 3-fF7^fJWI/tFo^ 

-**u--m 5. ommm* h;ux>i o onastc 

SW3l±/Co WM^4 0 0 0 t> ^ F U - Af© 

s i o.Kitcr^s^^AiBKtJBSEOfc^y^v^ 
xn-Baf>^-Fa^rMi ( 8 0°cno^ 

|tn(£«0fc». 1 8 0°C-C3 0 OfrmWL&ZlttctC 
5, BKI3 /im©t-^'-3 - FBW«f>h/c fl 31*6 W 

i tmmcwmLtc. ^an^i^t. 

[01 19] ^JfeW 9 

^ £ * »j h/-f 7»x;M^^7<J F^M^BJ 
190g^f#/c o CCD«S^9 5. OMSk 
^#^ateBM&*J < 1 . 1. 3. 3-fF7^f;^ 
f;btFo^m>fF) 5. 011»*FJH>1 

o osaauccigws-fr/cp c©»«*JB^riOi«7 1 
atcmtm i tniffcMfiofc. 1 cc* 

[0120] Hftpj 1 0 

^*fe«2 iH«Ccor, ^-7J^P7'ofJlh^;lx 
— f-^/^'n-^y^^x^^y £ ^ <; F/^'-7;i 
^•PXW^'J U-F£«^J1 9 0 g£f#/c 0 C 

(1, 1. 3, S-fF^^f^T^fJl/t FP^'-tt 
H-^F) 5. 0M^F^x>10 01t»c^$ 

ti:/co c©i«*fflutnwi7 tmmicm&Z'&tct 
c6, t-^p-Fiw#wc 0 * fcniswi tmm 

Ctf¥1i0/c o HC^T. 
[0121] ^SfepD l l 

Hlfe^iJ3 <hf5]1itcur . m*-7J^P7'd b';l/b'xjl/x 
r.;Mjr^yu-hftI^«Jl9 0g*»/c. CCDSS 
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^95. ofisw. is&vvisxjin'&viitm ( i . 

1, 3, 3 -7=* h^^u^^t Fa><-**1M 
F> 5. h;Ux> 1 0 0SSg|KCjg«3t* 

5 bmffi&htitc. tttgmm 1 trasscc 

[0122] HJfeWI l 2 

©Kj£&flE»9 5. 011^ to<feCK^^*;«^H»fi 10 
JW(1, 1. 3. 3-f*h7>W^l/bFo^-* 
+1MF)5. 0M»F;^>10 011SWI!? 

[0123] HJS« 1 3 

^JS0(5 <fc|5HSCC0T, rKU (2, 6-^*;u-i, 
4-7x^L/>x-f;b) i7'n^yt'>xfjM^^ 
y U- h i©Slfctt*«*f#fc. C(7)S£M9 5 . 
OSiSP, *j«tO'^^^;ua[^BB*6S»J ( l . 1. 3. 3 20 
-fh7^^WtFO^-^fO") 5. 01 

mm* h;ux> 1 0 omssittcig«3i* 

ambo/c. *o*s**» 1 cc^r. 
[0124] mmm 1 4 

isx.*)\,jt *tV U hiCDJSJ^^c^ff/Co CCDS 

(1. 1, 3, 3-f*h7^f-^^^t h"P^-t+ 30 
^rA F) 5. 01i»* Hbx> 1 0 Of IStCjHRd 

[0125] tb«tM 1 
^IJfctfiJ 1 i fs]*§CQ$|gCC h;l/x>10 0g £<±3A<& V {R 

L/>120g, yj^;M^i"JU-F89g, 7 7' 
b'X^y^^n^ bVJiO. 1 g£JBi>T, H J6W 1 t 
im«*cEi£3tt5c£ec<fc9, x^u>- ^y 40 

i4, 4' - t'XT^ F'OtfJU (4 -J=f-)V) 

^t/>4ii^^v^ 1 oommmcmmztt 

1 <t0S*ci¥ffiL/Co 1 cc^r. 

[0126] Jt«W2 

«4iia«ccsi£3i**c<tcc<fco, ^y^s^uaatt 50 



1 1-14 0 13 4 

34 

3B<L4. 4' - t'XT^F^>if^ (4-J*)l) ist? 
u-s*^>4SS3$£+^U> 1 0 OMBKCjgJSS 

^^r*-A3^n*», ttcmmmi teiacc* 

[0127] JrbKfll 3 
^JSW5 CCfcl^r. 7*D^y + yxfW^'JU-F 

«5<bB)«CCSl£3-&*ci«:<tf3. yy^^S^tt 

#'J7x^U>x-fJHII||g«;f#fc. C©Ktt«MI9 6 
M«3Pi4, 4' - t'^7^F^>f^ (4 -^JU) 
^P^+lf -/ >4MKB£^U> 1 0 oa*awci8 

[0 12 8] ttKM4 

©ttfr9 0c^us>^;u^**y h*fc%c>r. ^Jfe 
W6iH«6cjgi63-ti'*ciK:J:0, yys/2^HI£tt 

4, 4' - b'XTy F-^>1f^ ( 4 S/^P-^ 
**y>4*BW**S/U>l 0 0SS8PCC^3#T 

/Co ^<D*§JP:£^ 1 tc^T. 
[0129] 

[*i ] 
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0. 0004 


3 x 1 O 16 
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0. 0005 


4X 1 O ie 
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2. 
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0. 0007 


7 X 1 O ie 






6 1 


2. 


7 


0.0009 


5 X 1 O 17 


10 t&m 4 . 5,6.7,11.12,13,1 4 i tb*8-r 




7 1 


2, 


6 


0. 0008 


8 X 1 O 16 
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2. 
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0. 0006 


6 X 1 O ie 


[0131] 




9 1 


2. 
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0. 0005 


6 X 1 O ie 






1 0 1 


2. 


2 


0.0004 


3 X 1 0 16 




i i 


2. 


3 


1 0.0005 


I 4X10 16 


mmt, mfm. mm\&. i&wm. mswestt « 




2. 


4 


1 0.0007 


1 7 X 1 0 16 




^mmi 3 i 


2. 
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1 0 0009 


1 5 X 1 O 17 






2. 
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1 0.0008 


I 8 x 1 O 16 


















JfclfcW 


1 1 


3. 
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1 0.0009 


I 8 X 1 0 16 






2 I 


2. 
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1 0.0008 


I 5 X 1 0 16 


ttttttttif ISO J: 5 jMFOttffl tcBKE 3 *i & & O 


Jt«*l 
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3. 
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1 0.0010 


I 4X10 17 






4 | 2. 
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1 0.0009 
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